VOLUME  31 
INDEX  1975 


ABSTRACTS 


PUBLISHED  BY 
INSTITUTE  OF  GAS 
TECHNOLOGY 

AFFILIATED  WITH 
ILLINOIS  INSTITUTE 
OF  TECHNOLOGY 
CHICAGO. 
ILLINOIS  60616 


EDUCATION  •  RESEARCH 


1975  INDEX 


Author  Index . 1 

Subject  Index . 6 


NOTE:  The  prefix  75-  that  appears  before  each  abstract 
number  in  the  12  monthly  issues  of  Gas  Abstracts  is 
omitted  in  this  Annual  Index.  The  prefix  P-  in  this  issue 
designates  a  patent. 


I 


John  L.  Schaeffer,  Editor  Joanne  V.  McKenzie,  Associate  Editor 

GAS  ABSTRACTS  is  a  monthly  publication  of  the  Institute  of  Gas  Technology,  3424  S.  State  Street,  Chicago.  111.  60616. 
Selected  articles,  papers,  patents,  and  other  material  of  interest  to  the  gas  and  energy  industries  are  reviewed  impartially  by 
the  editorial  staff. 

Subscription  rates:  S35.00  per  year  to  U.S.  and  Canada  addresses  (surface  mail),  $50.00  foreign  (includes  air-mail  postage). 
Regardless  of  the  month  in  which  it  is  entered,  each  subscription  starts  with  the  January  issue.  The  subscription  includes  a 
cumulative  index  for  the  year.  A  fabrikoid  binder  for  the  year's  issues  is  offered  at  $5.00  postpaid  to  U.S.  addresses,  $6.75  for 
foreign;  it  is  available  for  mailing  with  the  January  issue. 

A  microfilm  edition  of  GAS  ABSTRACTS  can  be  supplied  by  Xerox  University  Microfilms,  300  N.  Zeeb  Rd.,  Ann  Arbor, 
Mich.  48106.  Telephone  (313)  761-4700. 


AUTHOR  INDEX 


A 

Abidi,  F..  1147 

Abou-Kaswm,  J.  H.,  0654,  0839 
Abraham,  T.  O.,  1042 
Aceto,  L.  D.,  1180 
Adamt,  N.  J.,  0999 
Adams,  T.  D..  0657 
Aero-Flow  Dynamics,  Inc.,  0979 
Agrawal,  D.  D.,  0890 
Air  Products  8t  Chemicals,  Inc., 
P-0904 

Akhtar,  S.,  0549,  1137 
Al,  R.,  0400 
Albrecht,  R.,  0748 
Aldrich,  R.  S.,  1000 
Aldridce.C,  L.,  P-1016,  P-0244, 
P-0261 

Alexander,  J.  T.,  Jr.,  0564 
Ali,  S.M.F.,0136 
Alleaume,l.,  P-0483 
Allen,  D.  W.,  0986 
Allen,  J.  D.,  0327,0423 
Allen,  J.  H.,  0622 
Allied  Chemical  Corp.,  P-0274, 
P-0699 

Allman,  W.  B.,  0961 
Allou,  D.,  0683 
Al-Zayani,  R.,  0936 
American  Gas  Association,  Inc., 
P-0314,0363,0574, 
P-0601,0755,  P-0798 
Anastasia,  L.  J.,  1008 
Anderson,  P.  J.,  1063 
Anderson,  R.  P.,  0546 
Anelauskas,  R.,  0862 
Anselmini,  J.-P.,  1075 
Apcom,  Inc.,  P-0506 
Archer,  D.  H.,  P-0351 
Arcis,  A.,  0984 
Armour,  A.,  0827 
Armstrong,  I.,  1089 
Ashford,  F.  E.,  1 116 
Atallah,  S.,  0683 
Attari,  A.,  0634 
Attfield,  K.,  0833 
Atwood,  K.,  0127 
Auler,  E.  P.,  1042 
Ault,  J.  W.,  1 143 
Austin,  P.  P.,  1146 
Automation  International,  Inc., 
P-0324 

Averitt,  P.,  0162 
Ayers,  L.  M.,0271 
Aziz,  K.,  0291, 0672,  0839, 
0874,  1017 

B 

Babu,S.  P.,  0424 
Bacon,  K.  H.,  1020 
Bailie,  R.  C.,  P-0447 
Bain,  R.  L.,  0547 
Bair,W.  G.,  0126,  1008 
Baker,  G.  H.,  Jr.,  1026 
Bakker,  J.,  0849 
Balakrishnan,  A.  R.,  0635 
Baldini,  G.,  0923 
Baldwin,  J.D.C.,  0215 
Baldwin,  R.  M.,  0547 
Baldwin,  W.  F.,  0367 
BaU,J.  J.,  0708 
Balle,  E.,  0667 
Ban,T.  E.,  1002 
Bancroft,  W.  G.,  1121 
Banp,  E.  R.,  0247 
Bardet,  R.,  0984 
Barnes,  R.  H.,0112 
Base,  J.,  0589, 0786 
Bass,  R.  L.,  III.,  1142 
Bates.  B.  L..  P-0361 


Baumann ,  J .  C.,  004 1 
Bayard  de  Volo,  N.,  0870 
Beasley,  A.  E.,  1067 
Becker,  R..  P-0195,  P-0311, 
P-0939,  P-1061 
Becker,  W.,  P-1061 
Bedwell,  C.,  0647 
Bee,  D.  A.,  0007 
Beenakker,  J.J.M.,  0808 
Beer,  J.  M.,  0092, 0249, 
0880,0881 
Bellas,  A.  C.,  1110 
Benes,  M..  0212,0318 
Bennett,  E.  N..  0277,  0655 
Bennett,  H.  A.,  0150 
Bennett,  J.  C.,  1145 
Bennett,  L.  C.,  0398 
Bennett,  W.  D.,  0774,  0857 
Benson,  A.  L.,  0021 
Berdoulay,  F.,  0397 
Berry,  P.  M.,  0367 
Beychok,  M.  R..  1128 
Bhesania,  Y.  M..  0781 
Biasi,  V.,  1083 
Bierbach,  H.  H.,  1004 
Bijl,  P..  0938 
Billingsley,  J.,  0327 
Birch,  A.  D.,  0706 
Bird,  R.  B..  0427 
Bishnoi,  P.  R.,  0144 
Biswas,  B.,  0359,  0360 
Black.  E.,  0787 
Blander,  M.,  1 1 50 
Blauer,  R.  E.,  0921 
Bloom,  R..  Jr.,  0258 
Blum,  D.  B..  0135,0349 
Blumberg,  R..  0180,  0289 
Blythe,  E.  J.,  Jr..  0897 
Bodle.W.  W.,  0444 
Bodnkk,  S.,  P-0768.  P-0941 
Bogaard,  H.  J..  0425 
Bognaes,  R.,  P-0306 
Bohnsack,  R.  L.,  0112 
Bokserman,  J.  I.,  P-1049 
Bolton,  H.  B..  P-0190 
Bomford,  J.,  1148 
Bond.  D.  C.,  0753 
Bonner,  J.  A.,  1175 
Boone,  D.  E.,  1098 
Boschat,  J.  R.,  0927 
Boschert,  H.  A.,  0690 
Bouvet.  J.,  0288 
Bownson,  D.  A.,  0610 
Boyce,  M.  P..  0885 
Boyd.  R.  M.,  0644 
Brackett,  W.  W..  1043 
Bradley,  W.  B..  0233,  0333, 
0813,  0898 
Brainerd.H.  A..  0449 
Braithwaite,  K.  G.,  0875 
Brandenburg,  C.  F.,  0631, 0644 
Branders,  M.  F.,  0604 
Braucksiek,  H.  C.,  P-0505 
Braun,  C.F.,  &  Co.,  P-0497 
Braun.  M..0805 
Breisacher,  P.,  0973 
Breitenbach,  L.  P.,  0889 
Breivi,  S.  W..  0422 
Brewer,  D.,  0950 
Bridger.G.  W.,0132 
Bridgers,  F.  H.,  1079 
Bridgestone  Liquefied  Gas  Co., 
Ltd.,  P-0308.  P-0486, 
P-0583,  P-0584,  P-0940 
British  Gas  Corp.,  P-0273 
Brock,  N.  H.,  Jr..  0773 
Broussard,  D.  E.,  0057,  0668 
BrowaU,  K.  W..  0637 
Brown,  D.  R.,  0607, 0706 
Brown.  E.  F.,  0225 
Brown,  G.  A..  0787 


Brown,  G.  B.,  0967 
Brown.  J.T..  0987 
Brown,  L.  E.,  0302 
Brown,  R.  J.,  0462 
Bryan,  D.  J.,  041  5 
Bryant.  R.  G.,  0625 
Buchmann,  M.,  0849 
Buckley,  R.  D.,  0972,  0974 
Buckman,  D.,  0043,  01 14 
Buczala,  G.  S.,  0205 
Buffiere,  J.-P..  P-0304 
Buhr,  E.,  0089 
Buinidas,  L.  J.,  0090 
Burger,  R.,  0596 
Burke,  D.  P.,  1 127 
Bums.  R.  A..  0149 
Buron,  R.,  0045 
Bury.  B.  L.,  0827 
Busch,  R.,  0576 
Bush,  H.  E..  1067 
Buss,  R.  A.,  0646 
Bussmann,  W.,  0578 
Bynum,  D.,  Jr.,  0014,  0377, 
0378, 0463, 0464,  0465, 
0571, 0572,  0670 


c 


Cairns.  J.,  0245 
Caldwell,  J.  C.,  0297 
Camara.  E.  H..  P-0732 
Cambell,  D.  K.,  0685 
Campbell,  B.  L.,  0845 
Campbell,  G.  G.,  0644 
Campbell,  J.  C.,  0108 
Cannon,  R.  E.,  0734 
Cappiello,  P.,  P-0191 
Carameros.  J.  D.,  Jr.,  1044 
Caraway,  G.  E.,  Jr.,  0840 
Carlton,  L.  A.,  0237 
Casariego,  V.,  0922 
Cassady,  P.  E.,  0700 
Cassie,  B.  A.,  0087 
Cernoch,  S.,  0694 
Chaney,  R.  K..  0950 
Chapman,  F.,  1092 
Chappelear,  P.  S.,  0427 
Charron,  J.-C.,  0980 
Charron,  M..  0984 
Chavez,  J.  A.,  1028 
Chazal,  P..  0959 
Chedsey.G.  L.,  0031 
CheOini,  R.,  0169 
Chen,  J.L.-P.,  1012 
Cherney,  E.  A.,  0474 
Chersky,  N.  V.,  P-1049 
Chesshire,  J.  H.,  1 135 
Chicago  Bridge  &  Iron  Co., 
P-0305.  P-0482,  P-0579, 
P-0942 

Childers,  L.  E.,  0515 

Childers,  M.  A..  0010 

Chmilowski,  W.,  0845 

Choate,  L.  C.,  0466 

Chrbtiansen,  L.  J.,  0426 

Chu,  T.-C.,  0427 

Chyi,  L.  L.,  0421 

Cintract,  B.,  0726 

aanton,  G.  W..  0280 

Clare.  R.  T.,  0912 

Oark,  K.  R..  1121 

Clark,  M.  M.,  P-0323 

aark,  M.  O..  P-1022 

Cterk,  W.  H.,  0756 

Oay,  H.  D.,  0155 

Closner,  J.  J.,  P-0680 

aymer,  F.,  0789 

Cochran,  N.  P.,  0252 

Cogas  Development  Co.,  P-0445 


Coles.  K.  F..  0325 
Collins,  T.,  0852 
CollU,  D.  E.,  0414 
Columbia  Gas  System  Service  Corp., 
P0803 

Compton,  L.  E.,  P-0346 
Conch  International  Methane  Ltd., 
P-0301,  P  0310,  P-0678 
Condon,  J.  F.,  0203 
Cone,  C.,  P-060S 
Congram,  G.  E..  0828,  1021 
Cook.  F.  B.,  0100 
Cook.  J.  H.,  0629 
Cook.  R.  E.,  0042 
Cooney,  E.  J.,  1 1  55 
Corder,  K.  W.,  0223 
Corder,  W.  C..  0354 
Cornelson,  D.  W.,  0275 
Corvini,  G.,  1121 
Cote,  W.  A.,  1 170 
Cottrill,  A..  0648 
Couto,  J.  A.,  0735 
Cox.T.  E.,  0013 
CranField,  J..  0053,  01 14.  01 15, 
0148.0241, 0834 
Creuz.  W.  R.,  P  0979 
Crichton,  A.  B.,  0757 
Cronauer,  D.  C.,  0359,  0360 
Crow,  J.  H..  0041 
Crowley,  C.  E.,  0846 
Cummingham,  S.  J.,  P-1076 
Cunningham.  J.  R.,  1 143 
Curran,  G.,  0242 
Curtiss.  C.  F..  0427 
Cuthbert,  J.  F.,  1035 
Cutting,  R.  D.,  1 169 

D 


Dabora,  E.  K.,  0696 
Daniels,  E.  J.,  1063 
David,  G.,  0944 
Davies.  P.  A.,  0405 
Davies.  R.  J..  0705 
Davis.  A..  0359,  0360 
Davis.  B.  O..  0295 
Davis.  G.  W.,  0963 
Davis,  J.  C.,  0645 
Davis.  J.  G..  1 1 18 
Davis,  P.  D..  Jr.,  0023 
Davis,  R.  N.,  P-0942 
Davu,  W.  A.,  0603 
Dawe,  R.  A.,  0808 
Dawson,  D.  O.,  0796 
Day.  R.  A.,  0201, 0964 
Deans,  D.  R.,  0707 
Deason,  D..  0177,  0460,  0573, 
0747, 1046, 1048 
De  Blieu,  I.  K.,  0963 
de  BouUle,  C..  0903 
Dedman,  E.  V..  0528 
Deeks,  R.  G.,  0430 
Degens,  E.  T.,  0240 
Dehock,  L.  F.,  P-0577 
de  la  Torre  Aldape,  E.,  0437 
Delestrade,  A.,  0726 
Denny.P.  J..  0413 
Deppisch,  J.  R.,  0503 
De  Soete,  G.  G.,  1074 
Deul,  M..  0656 
Devanna,  L.,  0766  ^ 

de  Vries,  B..  0435 
Dewerth,  D.  W.,  0321, 0514 
de  Winton,  C.,  0489,  0567 
Dial,  R.  E..  0138 
Dibelius,  N.  R.,  0217 
Dickson,  J..  1037 
Dickson,  L.  L.,  0956 
Di  Corcia,  A.,  1084 
Dieck,  R.  H.,  0976 


GAS  ABSTRACTS,  VOL.  31,  ANNUAL  INDEX  1975 


1 


Diehl.  E.  K..  025  5 
Di  Napoli.  R.  W..  0501 
Dingrani.  J.  G..  0888 
Dixon-Lewis.  G..  1 1  67 
Dodge.  B.  F..  05 1  5 
Doherty.  M.  C..  0481 . 0581 
Dolan.  E.  D..  1051 
Dolinski.  U..06I5 
Donath.  E.  E..  F  0260.  F  0358 
Dt)nnelly.  J..  0874 
Donnelly.  S.  T..  0450 
Donsi.  G..  0636 
Doremus.  E.  F..  1118 
Diiring.  H..0729 
Dougall.  R.  W..  1  190 
Doulames.  G..  0766 
liriv/se.  B.E.W..  0835 
Dr)yle.  F.  B..  F-0389 
Drake.  E.  M..  0676.  0683 
Dranchuk.  F.  M..  0558.  0608. 

0654. 0839 
Dressel.  E.  J..  065  I 
Dry.  M..  0134 
Duffy.  A.  R..  0493.  1  156 
Duffv,  D.  W..  0381 
Dufour.  R.  J..  F  1077 
Dukler,  A.  E..  0761 
Duncan.  D.  C..  0163 
Duperow,  1).  E..  F-0801 
Dussaud,  M.,  0935 
Duviquet.  J..  0859 

E 

Easlack,  J .  K..  0644 
t:astland,  D.  H..  1132 
Ebel,  R.  E.,  0179 
Eckert.  J.  S..  1019 
Eckles.  W.  F..  0780 
Eddinger,  R.  T..  0258.  F  0445 
Edelmann,  J.,  1053 
Edwards.  A.  G.,  0044 
Edwards,  N.  W..  F-0312 
Eggen.  A.C.W.,  0133 
Bimann,  W.  D.,  0421 
Fiber.  R.  J..  0068,  0296,  0674 
Eickhoff,  H.  (1..0028 
Eickmeyer,  A.  G.,  F-0454 
Eisenlohr,  K.  H..  0134 
Elgin,  D.  C..  0348 
Elliott,  J.  J..  0140 
Ellis,  D.  G.,  0909 
Ellison,  H.,  0744 
Ells,  J.  W.,  0566,  0750 
El  wood,  J.  H.,  0976 
EnDean,  H.  J.,  0544 
Enright,  R.  J.,  0738 
Eskes,  J.  M.,  0580 
Espey,H.  R.,  1104 
Esso  Research  and  Engineering 
Co.,  F-0244,  P-0261 
Etzbach,  V.,  P-0770 
Evgen’ev,  A.  E.,  0825 
Ewing,  R.C.,  0181, 0570, 

0586,  0924, 0929 
Exxon  Research  and  Engineering 
Co.,  P-0343,  P-0478,  P  0768, 
P-0905,  P-0941,  P-1016 


F 


Fahiman,  G.  H.,  0554 
Falck,E.,  1129 
Faltermayer,  E.,  1126 
Farmer,  F.,  0168 
Farmer,  R.  C.,  0698,  1155,  1181 
Farnsworth,!.  F.,0125,  1010 
Farouq  Ali,  S.  M.,  1 1 1 3 
Farrar,  G.  L.,  0736 
Fearnehough,  G.  D.,  0066 
Federal  Power  Commission,  0561 
Fejer,  M.  E.,  P-0509 
Fenimore,  C.  P.,  0873 
Ferber,  E.  P.,  0958 
Ferlin,W.  J.,  P-0800 


Perrell,  J.  t.,  0893 
Fertl,  W.  H.,  1140 
Ffooks.  R.  C.,  0074 
Fidler,  F.  H.,  1080 
Filla,  M.,  0636 
Fincher.  D.  R..  0665 
Fink.C.,  0242 
Finneran.  J.  A.,  0090 
Fischer,  D.  A.,  0972 
Fischer,  D.  D.,  0644 
Fischer,  F.  G.,  1101 
Fischer,  H.,  0038 
Fish,  L.  W.,  0520 
Fisher,  R.  M.,  0952 
Fitch,  J.  L.,  0008 
Fitzgerald,  C.  E.,  0804 
Fitzpatrick,  H.  J.,  0564 
Fix,  F.  F.,  0298 
Fleming,  D.  K.,  P-0732,  1013 
Fleming,  P.  F'.,  0316 
Fletcher,  E.  A.,  0975 
Flint,  R.  W.,  0667 
Flores.  I.  D.,  Ill,  0236 
Flores.  J..  0558 
F'ogarasi.  M.,  0839 
Fogler.  H.  S..  I  143 
Fontenot,  J.  E.,  0234,  0332, 
0333,0621,0628 
Ford,  L.,  0539 
Ford,  M.  F.,  0991 
F'orgerson,  C.  D.,  0277,  0655 
F'orgotsr)n,  J.  M.,  0024 
Forney,  A.  J.,  01  30,  0140, 
0533, 1015 
Forsyth,  R.  G..  0937 
Fraley,  L.  D.,  1 105 
Franco,  A.,  0900 
Frank.  M.  E.,  01  35,  0349 
Franklin,  G.  J.,  0543 
F'ranko,  A.,  0569,  0630 
Fredenslund,  A.,  0426 
Freedman,  S.  I.,  0 1 6 1 
Friedman,  S..  1 1 37 
F'ujii,  K..  0610 
Fuller,  R.  ri.,  0969 
Furrh,  J.  F.,  0175 
Furuyama,  Y.,  0106 
F'ussman,  F.,  P-0769 

G 


Gagey,  E..  1055 
Gagne,  R.  E.,  0182 
Galibois,  A.,  0183 
Gardner,  F.  J.,  0658 
Garrett,  R.  L.,  0237 
Garrod,  C.  W.,  1 168 
Gary,  J.  H.,0547 
Gas  Developments  Corp.,  P-041 1, 
P-1077 

Gasior,  S.  J.,  0533 
Gatlin,  L.  W.,  0544 
Gatts,  R.  R.,  0207 
Gauthier,  C.  J.,  1 131 
Gauthier,  J.  C.,  0221 
Gay,  B.,  0603 
Gay,  R.  L.,  0697 
Gaydon,  B.  G.,  1 172 
Geisler,  J.,  0957 

General  Dynamics  Corp.,  P-0763 

Gerhard,  E.  R.,  0986 

Gibbs,  B.,  0249 

Gidaspow,  D.,  P-05  56,  P-0600 

Gideon,  D.  N.,  1156 

Gilbert,  F.  G.,  0184 

Gillis,  J.C.,  1125 

Given,P.H.,  0359,0360 

Glasfeld,  R.  D.,  P-0763 

Glass,  E.  D.,  1124 

Glidewell,  M.  D.,  0955 

Goar,  B.  G.,  083 1 . 091  3,  0914 

Goeke,  E.  K.,0353 

Gold,  R.,  0417 

Goldberger,  W.  M.,  0354 

Golden,  J.O.,  0547 

Goldsmith,  R.  G.,  1 100 


Gollhofer,  F.  R.,  11 17 

Goodenough,  R.  D.,  1060 

Goodman,  D.,  071  2 

Goodman,  M.  A.,  0624,  0920 

Gordon,  D.,  0936 

Gordon,  H.W.,  0926 

Gould,  T.  L.,  0467 

Govier,  G.  W.,  1087 

Grabowski,  FI.  A.,  01  53 

Grace,  M.  F.,  P-0506 

Grace,  R.  D.,  0439 

Graf,  F.  L.,  1 160 

Graham,  R.  W.,  0559 

Graves,  R.  R..  0443 

Gray,  J.  A.,  1007 

Gray,  J.  E.,  0432 

Green,  N.  W.,  1 1  15 

Greenberg,  H.,  0974 

Greenberg,  J.  B.,  1167 

Greer,  D.  C.,  0643 

Greer,  J.  B.,  0438 

Gregory,  D.  P.,  P-0456 

Gregory,  G.  A.,  0291,  0672,  1017 

Grekel,  H.,  0515 

Grenci,  C.  A.,  P-0762 

Grenier,  M.,  P-0304 

Griffin,  D.  E.,  0646 

Griffin,  O.  M.,  0918 

Griffith,  H.  D.,  0852 

Grow,  G.  C.,  Jr.,  0188 

Gruber,  J.,  0131 

Guckes,  T.  L..  0623 

Gudz,  A.,  0659 

Guilhem,  G.,  P-0312 

Guise,  A.  B.,  1071 

Gulsby,  J.  G.,  0830 

Gunther,  R.,  0887 

Gupta,  C.  P.,  0890 

Gusso,  R.,  0369 

Gutowski,  W.,  0959 

Guzman,  F;.  J.,  0617 


H 


Hale,  D.,  0085,  0200,  0202, 
0376,0385,0537,0720, 

0827,  1039,  1040 
Hale,  E.,  0404 
Hall,  J.  E.,  0371 
Hall,  W.  D.,  0826 
Halster,  J.  L.,  1 142 
Hamby,  T.  W.,  0626,  0663 
Hamlyn,  D.  W..  1056 
Hammack,  G.  W.,  1 140 
Hamrin,  C.  E.,  Jr.,  0356,  042  I 
Hanawa,  D.  A.,  0885 
Hanchett,  A.,  1000 
Hand.  J.  H.,  0276 
Hanley,  R.  C.,  0851 
Hanneman,  R.  E.,  0637 
Hardy,  E.  F.,  0157,  0662,  0917 
Harp,  J.  D.,  0313 
Harper,  E.  A.,  P-0771 
Harper-Wyman  Co.,  P-0602, 
P-0799 

Harris,  D.  W.,  1054 
Harrison,  J.  T.,  0778 
Hart,  E.  D.,  0363,  0894 
Hasatani,  M.,  0419 
Hashiba,  K.,  0419 
Hastedt,  K.  G.,  Jr.,  0060,  0097 
Hatten,J.  L.,  0253,  0824 
Haupt,  R.,  0089 
Hausberger,  A.  L.,  0127,  0446 
Hawkins,  J.,  0052 
Haynes.  B.  S.,  0093,  0319 
Haynes.  W.  P.,  0130,  0140,  0533, 
1015 

Healey,  A.  J.,  037 1 
HearField,  L.,  0394 
Heckman,  B.  E.,  0289 
Heckrotte,  J.,  1161 
Hedley,  A.  B.,  0249 
Hedquist,  T.  G.,  0449 
Hefner.  R.  A.,  111,0001,0002, 
0997 


Hegarty,  W.  P.,  P-0823 
Heinrichs,  H.  J.,  0532 
Heise,  H.,  0 1 67,  0 1 70,  0899 
Heisler,  L.,  0653 
Heitmann,  A.  M.,  0103 
Hejmadi,  A.  V.,  0808 
Helgeson,  P.  L.,  P  0410 
Henderson,  D.  R.,  0450 
Henrich,  R.  A.,  0785 
Henry,  J.  B.,  0238 
Henry.  T.,  0827 
Henry,  W.  A..  0298 
Herbert,  J..  0016,0017,  0018, 
0019,  01 16, 0117 
Herbert.  R.,  0016,  0017,0018, 
0019,  01 16, 0117 
Herman,  W.A.D.,  0026 
Hervey,  G.  H..  1 107 
Hetherington,  C.  R.,  0172 
Hevia,  L.  A..  0267 
Heyde,  J.  C.,  P-0506 
Heywood,  J.  B.,  0423 
Hicklen,  W.  L..  1109 
Hicks.  N.  G.,  0508 
Higgins,  B.,  0334 
Hilborn,  J.,  0104 
Hill.  J.  A..  0895 
Hill,  J.  E.,  0981 
Hill,  J.  V.,  0625 
Hill.  K.  E.,  0717 
Himmel,  R.  L.,  032  I 
Hinckley,  R.,  0683 
Hippeli.  R.  F..  1014 
Hirschfelder,  J.  O.,  0427 
Hitachi  Ship  Building  and 
Fmgineering  Co.,  Ltd., 

P0582 

Hiza,  M.  J..  1154 

Hockney.  J.  D.,  0972,  0973.  0974 
Hodson.  G.  M.,  I  140 
Hoffman,  M.,  0682 
Holcomb,  D.  U..  0921 
Holcroft  &  Col.  Pi0605 
Holder,  G.  D..0276 
Holdren,  M.,  OJO5 
Hollis,  J.  W.,  1099 
Holmes.  F.  R.;0775 
Holmgren,  J.  1)..  0536 
H(K>gendoorn,  J.  C.,  I  I  34 
Horie,  A.,  P-0733 
Horne.  J.  B..  0  778 
Houpeurt,  A.  H.,  0328 
Howard,  P.,  1000 
Howard,  R.  M.,  0773 
Howell.  R.  D.,  0248 
Howes.  M.A.H.,  0247 
Howl,  A.  F:..  1057 
Hsiung,  T.  H.,  0891 
Hu.  A.  T..  0427 
Huang.  W.,  1  149 
Huebler,  J.,  1 106 
Huggett,  C.,  1  1 35 
Hughmark.  G.  A..  0761 
Hull,  R.  D.,  0203 
Hung,  W.S.Y..  0214 
Hunt.  A.  L.,  0374 
Hutchinson,  E.  A..  0394 
Hutchinson,  R.  J.,  0329 
Hydrocarbon  Research,  Inc., 
P-0448 

Hyman,  S.  1.,  0930 
Hypr,  I..  0224 


I 


IIT  Research  Institute,  047 1 
Ikard,  F.  N.,  0020 
Imler,  D.  L..  0027 
Impala  Industries,  Inc., 
P-0502 

Inama,  G.  R.,  0776 
Institute  of  Gas  Technology, 
0471,  P-0556.  P-0594, 
P-0600,  P-0639,  P-0709, 
P-0728.  P-0732,  P-1006, 
P-1076.  P-1082 


2 


GAS  ABSTRACTS,  VOL.  31,  ANNUAL  INDEX  1975 


International  Magna  Corp.,  H-0507 

Irwin,  L.  J.,  0503 

Isson,  J.,  0856 

Ivannikov,  V.  G.,  0825 

Iverach,  D.,  0319 

Ives,  G.,  0627 

J 


Jackson,  C.,  0807 
Jackson,  R.  G.,  P-0301 
Jackson,  W.  D.,  1095 
Jacobs,  T.  E.,  1060 
Jacoby,  R.  H.,  0042 
James,  A.  C.,  0021 
Jamison,  L.  R.,  0855 
Janak,  J.,  0425 
Japan  Gasoline  Co.,  Ltd., 

P  0640,  P-0733 
Jean,  P.,  P-0312 
Jeener,  J.,  0609 
Jennings,  J.  W.,  0143 
Jensen,  G.  A.,  0906 
Jentz,  N.  E.,  1 107 
Jeschar,  R.,  0576,  0693 
Jesseman,  R.  J.,  0669 
Jessen,  P.  F.,  0409 
Johnson,  C.  A.,  0246 
Johnson,  J.  P.,  0855 
Johnson,  M.  M.,  P-0344 
Johnson,  P.  R..  P-0305,  P-0579 
0942 

Johnson,  W.  M..  Jr.,  1035 
Johnston,  L.  P.,  1 1 19 
Jones,  J.  F.,  0539 
Jones,  J.  K.,  0265,  P-0484 
Jones.  L.  G..  0008,  0049 
Jones,  R.  C.,  0339 
Jons,  J.  A.,  0375 
Joos,  L.,  0802 
Joseph,  J.,  0270,  0725 
Jiintgen,  H.,  0137,  0660 
Jury,  F.  D.,  0988 


K 


Kahre,  L.  C.,  1183 
Kalina,  A.  I.,  P-1049 
Kalina,  T.,  P-0343 
Kalisch,  R.,  0741 
Kalter,  R.  J.,  1029 
Kampke,  H.,  0088 
Kandler,  R.  H.,  0610 
Kane,  J.,  0649 
Kardas,  A.,  P-1082 
Karimor,  F.  A.,  P-1049 
Karlovetz,  A.  R.,  P-0507 
Karnitz,  M.  A.,  0930 
Karoki,  K.,  0069 
Karuza,  S.  K.,  0972,0974 
Kasai,  T.,  0362 
Kastor,  R.  L.,  1101 
Kataoka,  H.,  0213 
Katchka,  J.  R.,  P  0505 
Katell,  S.,  0129 
Katz,  D.  L.,  0276 
Katz,  J.  R.,  1150 
Kay,  F.,  0413 

Keairns,  D.  L.,  P-0351,  1012 
Keelan,  O.  K.,  0841 
Keenan,  J.  D.,  0141 
Keller,  R.  A.,  0708 
Kemmerer,  H.  M.,  0948 
Kemp,C.  A.,  0293 
Kemp,  D.  W.,  0909 
Kemp,  J.,  0193,  0194,  0307 
Kennedy,  J.  L.,  0452.  0476.  0479 
0523,0524,0552 
Kenny.  R.  F..0533 
Kerr,  R.  K..  0149 
Kertamus,  N.  J.,  0128 
Ketterer,  R.  J..  0217 
Kiatta,  H.  W.,  0119 
Kidnay.  A.  J..  1182 


Kiefner,  J.  F..  0296,  0493 
Kienow,  S..  P-0510 
Kim.  A.  G.,  0457,0656 
Kim.  R.  H.,  1166 
Kimura,  J.,  0419 
King.  R.  E.,  0727 
King.  S.  B..  0631 
Kinney,  G.  T.,  0662 
Kircik,  W.  J..  P-0305,  P-0579, 
P-0942 

Kkik,  M.  J..  1175 

Kirkby,  M.  A..  0657 

Kirov,  N.  Y..  0093,  0319 

Klass.  D.  L.,  0616,  P-0709 

Klehm,  J.  J..  Jr..  0266 

Klein,  H.  S..  0500 

Klein,  J..  0137,  0660 

Klein,  M..  0427 

Klein.  R.  R..  0808 

Kleinschmidt,  C.  L.,  1072 

Kliegel.  J.  R.,  0870,  0872 

Klimenko,  A.  P.,  P  I 049 

Klinger.  O.,  0387,  0575 

Klug,  W.,  0731 

Kniel,  L..  P  0480,  P-0769 

Knight,  C.  B..  0127 

Knobler,  C.  M..  0609 

Knop,  D.  R.,  081 1 

Knowles.  C.  R..  0047 

Kobayashi,  R.,  0427 

Koch,  C.  E..  0689 

Koch,  J.,  0118 

Kohl,  A.  L.,  0515 

Kohler.  H.  G.,  0391 

Kohn,  J.  P.,  0710 

Kollrack,  R.,  1180 

Kommandeur,  J.,  0435 

Konosu,  M.,  0033 

Kopa,  R.  1).,  0890 

Kornfeld,  J.  A.,  0822,  0901  >• 

Kottmann,  A.,  0858 

Kovacik,  J.  M.,  0142 

Kraatz,  R.,  0133 

Krawitz,  L.,  P  0254 

Kremer,  H..  0797 

Kremer,  W.  H.,  0094 

Krippene,  B.  C.,  P-0323 

Krishnadev,  M.  R.,  0183 

Krumm,  H.,  P-0641 

Kruth.  E.  L..  0697 

Kryska,  T.  B.,  0280 

Kuebler,  G.  P.,  1 1 84 

Kugeler,  K..  0028 

Kuhimann,  H.  W..  0793,  0962 

Kuhnert,  D.,  0887 

Kulkarni,  A.  A.,  0710 

Kune,  O.,  0212.0318 

Kusuda,  T.,  0981 

Kvaerner  Brug  AS,  P-0306 

Kydd,  P.  H.,  1005,  1112 

L 

L’Air  Liquide,  Socie’te'  Anonyme 
Pour  I’Etude  et  I’Exploitation 
de  Proce'de's  Georges  Claude. 
P-0191,  P  0304,  P-1075 
Lacey,  J.  J.,  0549 
Lady.  P.,  1186 
Lakey,  R.  J.,  1066 
Lalancette,  J.-M.,  P-0350 
Lambert,  D.,  1046 
Lambert,  D.  E.,  0386 
Lambert,  M.,  0609 
La  Nasa,  P.  J..  0606 
Undahl,  C.  D..  P-0709 
Landers,  J.  E..  0256 
Undes,  K.  K..  0156 
•  Unge,  K.  W..  P-0579,  P  0942 
Lansing,  E.  G.,  0876 
Lanum,  W.  J..  0631 
Urner,  K.  L..  0022 
Urson.  D.  H..  0423, 

UStella,  J..  0661 
Uvendel,  H.  W..  0884 
Lavite,  M..  1144 


Uw,  D.  C..  0972,  0974 
Lawrence,  R.  J.,  0620 
Lawry,  T.  F.,  0563 
Le  Bolay,  F..  0966 
Udford.J.B.,  0784 
Lee,  A.  L..  0126 
Lee.  A.  L..  II.  1078 
Lee.  A.  T.,  1 1 14 
Lee.  B.  S.,  0355,  0540 
Lee,  J.  L,  0515,0808 
Lee,  K.  H.,  0710 
Ue,  W.F.Z.,  1175 
Legue,  R.,  P-0314 
Lehman,  L.  M..  P-0448 
Uites,  I.  L..  0515 
LeMay,  I..  0183 
Leone  International  Sales 
Corp.,  P  0509 
Leppin,  D..  0126 
Lescarboura,  J.  A.,  0151 
Uss,  G.  G.,  1059 
Uventhall,  H.  G..  0599 
Uvitt.  J..  0843 
Levy,  A..  0320,  0423 
Lewis,  C.  R.,  0356 
Uwis,  J..  0039 
Lewis,  J.  P.,  0761 
Lewis,  K.  L..  0609,  0808 
Uwis.  R.  W.,  0009 
Li,  C.  H.,  P  0679 
Liem,  T.,  0580 
Liesen,  K.,  0230,  0614 
Lietzow,  R.,  0971 
Ligon,  J.  B.,  0399 
Likins.  M.  R..  Jr.,  0986 
Limb,  D.  L.  0268 
Lincoln  Brass  Works,  Inc., 

P-0800,  P-0801 
Linde,  W.,  0758 

Linde  AG,  P  0195,  P  031 1.  P  0770, 
0939,  P-1061 

Lindsey,  H.  E..  Jr.,  0165.  0283, 
0284, 0458 
Lindsey.  J.  P..  0528 
Linn,  W.  S..  0972,  0973,  0974 
Lippert,  R.  B.,  0149 
Litton  Systems  Inc.,  P-0190 
Uu.  P.  H..  0710 
Liverman,  J.  G.,  0812 
Livingston,  J.  Y.,  0246 
Lobdell,  W.  R.,  0271 
Locke,  S.  A.,  P  0482 
Loeding,  J.  W..  0542,  1009 
Logters,  H..  0120 
Long.  C.  H.,  02^5 
Long.  R.  J..  0547 
Long,  W.  E..  0496  < 

Loofbourow.  R.  L.,  P-047S 
Lorenz,  M.,  P-0681  ‘ 

Lorenzen,  H.,  0754 
Lovell,  H.  L..  0359,  0360 
Loverme,  L.,  03 1  5 
Lovie.  P.  M.,  0014 
Lowrey,  L.  L.,  0840 
Lucas,  D.  M.,  0603 
Ludi.  R.,  0878 
Luks,  K.  D.,  0710 
Lummus.  J.  L..  001 1 
Lummus  Co.,  P-0769 
Lund.  K.,  1143 
Lutz.  D.  E..  0027 
Luxo,  A.  M..  0232 
Lynnworth,  L.  C.,  1 174 
Lyons,  G.  C.,  0036 

M 

Maa,  P.S..  0356,0421 
Macak,  J.,  0212,0318 
Macriss,  R.  A.,  P-0411 
Maddox.  J.,  Jr.,  P-0455 
Mady,  M.  H.,  0513 
Magnani,  C.  F.,  0 1 36,  1113 
Malcolm,  B.  G.,  1 1 1 7 
Malhotra,  R.,  1 1 30 
Malian,  G.  M..  P-0346 


Malte,  P.  C..  0871 
Mamiya,  G..  P-0322 
Mandhane,  J.  M.,  0291, 0672,  1017 
Manne.  A.  S..  0919 
Marchaj.  T.  J.,  P-0680 
Mancini,  C.,  0985 
Markbreiter,  S.  J.,  P-0309 
Marie,  F..  0896 
Marlin.  S.  L.,  0418 
Marothy,  R.,  P-0485 
Marr,  J.  J..  0665 
Marsau,  C.  D.,  0063 
Marsh.  W.  D..  0598 
Marshall.  W.  F..  0889 
Martin,  D.  L.,  0667 
Maslyk,  F.  J.,  P  0254 
'  Mason,  B.  N.,  0364 
Mason.  J.  W.,  0515 
Masters,  J.,  0004,  0415,  0716 
Mateker.  E.  J.,  Jr..  0022 
Mather.  A.  E.,  0515,  0808 
Mathias,  S.,  0683 
Mathot,  V..  0609 
Matsuoka,  S.,  P  0640,  P-0733 
Mattenet,  C..  0928 
Matthews.  C.  W.,  P  0639,  P-0728 
Maxey,  W.  A.,  0296 
May,  W.  G..  0199 
Mayer.  G.  R.,  0399 
Mayer-Giirr,  A.,  0916 
McCartney,  R.  F.,  0067 
McClintock,  W.  A.,  P-1022 
McClure,  C.J.R.,  1094 
McCune.C.  C.,  1143 
McDonald,  W.  J..  0995 
McEver,  J.  W.,  0234,  0332, 0621 
McGhee,  E.,  0226 
McGill.  J.C.,  0526 
McKelvey,  V.  E..  1139 
McKenzie,  E.  C.,  0416 
McKeough,  D..  0005 
McKinley.  C.,  1 1 84 
McMunn,  B.  D.,  0539 
McNabb,  D.,  0815 
Means,  J.  D.,  061 1 
Meany,  J.  J.,  0469 
Meisen,  A.,  0150 
Mellor,  A.  M..  0889 
Melvin,  A.,  0409 
Mensinger,  M.,  0634 
Mercenne,  B.,  0397 
Merklein,  H.  A.,  0228 
Merriam,  N.  W.,  1011,  1018 
Merryman,  E.  L.,  0320,  0423 
Metallgesellschaft  AG,  P  0641 
Meyer,  R.,  0431 
Meyers.  H.  R..  0950 
Meyers.  R.  A.,  0739 
Miller.  R.  C..  0513,  1182 
Milne.  K.  C.,  0269,  0451 
Milz,  E.  A..  0057 
Minagawa,  S.,  0070 
Miranda,  R.  D.,  0144 
Mistrot,  G.  A.,  0227 
Mitchell,  J.  T..  0715 
MitcheU,  R.  F..  0664 
Mitsak,  D.  M..  0125,  1010 
Mittmann,  E.  M.,  0702 
Miyakoshi,  H..  P  0487 
Miyasaki,  R.,  0580 
Mizerak,  D.  S..  P-0602,  P-0799 
M.M.S.  Ltd.,  P-0324 
Moellenkamp,  G.,  0168,  0666 
Moeller,  F.  W.,  0134,  P-0641 
Mohler.  J.  G.,  0973 
Mol,  P..  1 191 
Montgomery,  J.,  0025 
Montgomery.  P.  R.,  1058 
Moody.  B.  E.,  P-0904 
Moore.  C.  A.,  0121 
Moore,  G.  E.,  0424 
Moore.  P.  L..  0335,  0336,  0337 
Moore.  R.  E.,  P-0343 
Moore,  S.  F.,  0102 
Moorman,  R.  G.,  0215 
More,  W.  H.,  0822 
Morgan,  D.  J.,  0231 


P-0509.  P-1082 


GAS  ABSTRACTS,  VOL.  31,  ANNUAL  INDEX  1975 


3 


Morgan,  J.  W.,  0421 
Moring,  i.  D.,  0282 
Morton,  R.C.B.,  0408 
Moss,  G.,  P-090S 
Mueller,  R.  A.,  0911 
Muller,  K.  H.,  0145 
Mullins,  L.  D.,  0367 
Murphy,  J.  J.,  0764 
Murphy,  J.  R.,  P-0538 
Murzin,  V.  I.,  0515 
Mutter,  F.,  0777 
Myers,  R.  A.,  P-0763 


N 


Naegeli,  J.  P.,  0079 
Nagao,0.,  P-0582 
Nandi,  S.  P.,0530 
National  Association  of 
Corrosion  Engineers, 

0390,  0403 

National  Petroleum  Council, 
0436 

Neill,  C.  P.,0157 
Nemunaitis,  R.  R.,  1019 
Nesbitt,  J.  D,.  P  0509,  P-1082 
Neuman,  H.  J.,  0827 
Newbold,  J.,  0084 
Ng.  F.  W.,  1141 
Nicoud,  A.,  0959 
Niepenberg,  H.  P.,  0587 
Nikodem,  L.  F.,  P-0314 
Nisenfeld,  A.  E.,  0580 
Noguera  Farfan,  E.,  0437 
Noltingk,  B.  E.,  1 172 
Noma,  T.,  P-0582 
Noran,  D.,  0998,  1036 
North,  F.  K.,  0164 
Nose,  M..  0003 


o 


O’Brien,  D.  E.,  0036 
O’Byrne,  J.  M.,  0197 
Occidental  Petroleum  Corp., 
P-0346 

O’Connell,  J.  P.,  0422 
Odeh,  A.  S.,  0049 
Ogasawara,  M.,  0610 
O’Hara,  J.  B.,  1107 
Ohbayashi-Gumi,  Ltd., 
P-0487 

Ohmura,  M.,  P-0487 
Okano,  I.,  P-0582 
Olson,  B.  F.,  0429 
Onischak,  M.,  P-0556 
Orton,  M.  D.,  0490,  0779 
Osaka  Gas  Co.,  Ltd.,  P-0487 
Otto,  F.  D.,  0515 
Ower,  J.  R.,  0619 


P 


Pachmayer,  S.,  0866 
Padua,  J.  A.,  0264 
Pan,W.  P.,0613 
ftngborn,  J.  B.,  1125 
Papst,  H.E.R.,  P-0368 
Parant,  G.,  0944 
Parikh,  N.  M.,  0247,  1003 
Parish,  C.  W.,  1086 
Parker,  R.  F.,  0192,  0675, 
0684 


Parks,  D.  J.,  0975 
Parrish,  W.  R.,  1154,  1182 
nirson,  D.,  0531 
Partridge,  J.  W.,  1 1 33 
Pascoo,  M.,  0039 
Pasero,  E.,  0860 
Pass,  R.  B.,  1118 
Passalacqua,  J.,  0100 
Pasteris,  R.  F.,  1050 
Pastoors,  W.C.B.,  0847 
Patel,  J,G.,  0542,  1009 
Patterson,  J.  D.,  0610 
Patterson,  L.  W.,  P-0254 
Paturet,  D.,  0341 
Pau,  J.  C.,  0634 
Pecchia,  P.,  0959 
Pederson,  E.  E.,  0972,  0973, 
0974 

Pei,  D.C.T.,0635 
Peisker,  K.  J.,  0947 
Pelletier,  P.,  0098 
Penniine,  H.  W.,  0140 
Pereira,  F.  J.,  0249 
Perera,  R.,  0922 
Perkins,  T.  K.,  0046,  0047 
Perks,  H.  R.,  0348 
Perl,  R.  L.,  P-0977 
Pernelle,  R.,  0491,0949 
Perrotin,  G.,  P-1075 
Perumal,  P.V.K.,0199 
Peter,  H.,  0760 
Peters,  R.  L.,  0872 
Peters,  W.,  0030,  0243 
l^terson,  1.  A.,  P-0555 
Peterson,  M.  L.,  0441 
Petro,  M.,  P-0312 
Petro,  P.  P.,  0857 
Petrusch,  E.,  0933 
Pfleger,  R.  H.,  0867 
Phannenstiel,  L.  L.,  0192, 

'  0675,0684 
Phillips  l^troleum  Co., 
P-0344,  P-0361,  P-0771, 
P-1022 

Phinney,  J.  A.,  0545 
Pickford,  A.  E.,  P-0497 
Pierce,  P.  E.,  1116 
Pillard,  J.  C.,  0221 
Pittsburgh-Des  Moines  Steel 
Co.,  P-0312 
Placek,  E.  W.,  P-0507 
Plants,  K.  O.,  0130 
Pletz,  R.  W.,0782 
Poblano,  R.,  0922 
Podlasek,  R.  J.,0068 
Pohl,  H.  C.,  0806 
Polk,  H.  K.,  0111 
Poll,  J.,  1158 
Pomeroy,  W.R.M.,  0607 
Pompei,  F.,  0423 
Pompon,  M.,  0968 
Pond,  J.,  0882 
Pool,  R.A.H.,  0609 
Post,  H.  J.,  0757 
Pottier,  M.,  0935 
Pouget,  G.,  0726 
Powell,  G.  E.,  0366,0618 
Powers,  J.,  1018 
Powers,  L.,  0983 
Poyhonen,  E.,  1 162 
Poynton,  W.  A.,  0066 
Pratt,  A.  G.,  0719 
Pratt,  D.  T.,  0871 
Prejean,  J.,  0743 
Preload  Technology,  Inc., 
P-0577,  P-0680 
Prochazka,  V.,  0786 
Proctor,  H.  A.,  0034 
Proes,  N.M.E.,0721 
Puckett,  G.  L.,  1157 
Pullman,  Inc.,  P-0538 
Pulsifer,  A.  H.,0251 
Punwani,  D.,  P-1006 
Purgatorio,  B.  R.,  Jr.,  0470 
Purvis,  R.  A.,  0608 
Putnam,  A.  A.,  1156 


Q 


Quan,V.,  0870,  0872 
Quarles,  B.,  0907,  0934 
Quartulli,  O.  J.,  0090 


R 


Raimondi,  P.,  0345 
Rainey,  J.  M.,  0374 
Ramesh,  A.  B.,  0042 
Rammler,  R.,  0729 
Ramsey,  E.  L.,  0467 
Randhava,  S.  S.,  P-0732 
Randolph,  P.  L.,  0050,  0166 
Rapp,  1.  H.,  0377,  0378,  0463, 
0464,0465,0571,0572, 

0670 

Rasmussen,  N.  F.,  0994 
Rasmussen,  R.  A.,  0105 
Raulius,  M.,  0743 
Raw,  R.  J.,  0737 
Raytheon  Co.,  P-0410,  P-0978 
Read,  R.  A.,  0413 
Reber,  M.  R.,  P-0771 
Reed,  R.  J.,  1 165 
Reese,  S.  E.,  0789,  1047 
Rehm,  B.,  0016,  0017,  0018, 
0019,0116,0117 
Reichenberg,  D.,  0420 
Reid,  R.  C.,  0676 
Reid,  W.  M.,  P-0388 
Reifel,  M.  D.,  0173 
Reistad,  G.  M.,  0152 
Renshaw,  E.  F.,  0521 
Reynolds,  J.  M.,  0056 
Reynolds,  S.  H.,  0365 
Reynolds,  W.  W.,  0500 
Reznik,  A.  A.,  0549 
Rhodes.  I..  1033 
Rice.  B.  I.,  1 173 
Riede,  R.  G.,  0943 
Riegel,  P.  S.,  P-0314 
Rieger,  M.  C.,  0673 
Riesenfeld,  F.  C.,  0515 
Riezinger,  A.,  0433 
Rike,  I..  1034 
Ritcey,  B.  W.,  0745 
Rizika,  J.  W.,  0103 
Roberson,  G.  R.,  0671 
Roberts,  J.  P.,  0599 
Robertshaw  Controls  Co.,  P-0505 
Robertson,  I.  W.,  0081 
Robinson,  B.,  0954 
Robinson,  D.  B.,  0144,  0608 
Robinson,  N.  E.,  1172 
Roche,  M.  C.,  0393 
Rochon,  J.  A.,  0047 
Rohrer,  C.  H..  P-0402 
Roliff,  W.  A.,  0625 
Rooney,  M.  I.,  0908 
Roorda,  J.  F.,  0811 
Rosa,  G.,  0059 
Roscoe,  I.  P.,  0718 
Rosen,  W.  I.,  0652 
Rosenberg,  R.  B.,  0208,  0423, 
P-0601,  0688,  P-0798, 

P-1076 

Ross,  D.  A.,  0240 
Ross,  W.,  0791 
Rossen,  R.  H.,  0278,  1123 
Roszkowski,  T.  R.,  0139 
Rothrock,  E.  W.,  P-0305,  P-0579, 
0942 

Rozenberg,  G.  D.,  0825 
Rubel,  F.,  0508 
Rudolph,  P.F.H.,  1004 
Ruedrkh,  R.  A.,  0046 
Ruiter,  J.  P.,  0915 
Rush.W.  F.,  P-0411,  P-1077 
Rusaen,  T.  A.,  0339 
Russo,  A.,  0973 


s 


Salmon,  M.,  1 149 
Salvador,  L.  A.,  0536 
Samans,  C.,  1003 
Samperi,  R.,  1084 
Saponara,  D.,  P-0978 
Sato,  A.,  0419 
SavUle.  G.,  0609 
Schaefer,  A.  O.,  0247 
Schafersman,  D.  A.,  1070 
Schaffrath,  G.,  0088 
Schantz,  R.  L,  P-0502 
Schefer,  R.  W.,  0423 
Schindler,  H.,  P-0324 
Schmid,  B.  K.,  0548 
Schmid,  W.  E..  0758 
Schmidt,  J.,  0691 
Schneider,  L.  W.,  P-0538 
Schoenberger,  P.  K.,  0412 
Scholand,  E.,  0797 
Scholz,  K.-H.,  0286 
Scholz,  R..  0576 
Schora,  F.  C.,  0342,  P-0594, 
P-0639 

Schramm,  M.  W.,  Jr.,  0528 
Schremp,  F.  W.,  0671 
Schrider,  L.  A.,  0143 
Schroeder,  E.  C.,  1 142 
Schroeder,  H.,  0578 
Schroyer,  H.  R.,  0960 
Schulz,  F.  P.,  0198 
Schumacher,  W.,  0257 
Schupe,  W.,  0693 
Schweinfurth,  S  P.,  0154,  0159 
Schweisfurth,  P.,  0809 
Schwendtner,  A.  H.,  0080 
Scott,  E.  R.,  0730 
Scott,  J.,  0262,0522 
Scotti,  L.  J.,  0539 
Seabold,C.,  1018 
Secor,  R.  L.,  0865 
Secretary  of  the  Interior, 
see  U.S.  Dept,  of  the 
Interior 

Seebold,  J.  G.,  0982 
Seglin,  L.,  P-0445 
Selquk,  N.,  0880,0881 
Sepsy.C.  F..  0969 
Seymour,  S.  J.,  0892 
Shah.  B.  C.,  0289 
Shannon,  R.W.E.,  0066 
Sharma,  S.  P.,  0890 
Sharp,  J.  W.,  0953 
Shatoff,  J.,  0883 
Shaw,  J.  T.,  0327 
Shefsiek,  P.  K.,  P-0605 
Shelef,  M.,  0889 
Shepherd,  H.  M.,  0752 
Sherwin,  M.  B.,  0135,  0349 
Shioda,  T.,  P-0640 
Shisler,  R.  A.,  0889 
Shoemaker,  A.  K.,  0067 
Shykies,  M.,  0707 
Siddall,  R.  G.,  0880,  0881 
Silvestri,  A.,  0566 
Simmons,  R.,  0037,  1023 
Simon,  M.,  0609 
Simpson,  C.,  0993 
Singletary,  J.  E.,  0266 
SKF  Industrial  Trading  and 
Development  Co.,  P-0456 
Slater,  G.  E.,  0187 
Smith,  A.,  0877 
Smith,  D.  E.,  0820 
Smith,  F.  J.,  0427 
Smith,  J.  N.,  P-0502 
Smith,  J.  R.,  0790 
Smith,  K.  A.,  0761 
Smith,  R.  C.,  0669 
Smith,  R.  S.,  0453 
Smith,  S..  0357 
Snowdon,  P.  N.,  0808 
Snyder,  R.  E.,  0012,  0818 
Solberg,  O.,  P-0306 


4 


GAS  ABSTRACTS,  VOL.  31,  ANNUAL  INDEX  1975 


Sommers,  H.,  0729 
Sosnin,  H.  A.,  07S7 
Spackman,  W.,  0359,  0360 
Spatz,  M.,  1189 
Spielvofel,  L.  G.,  0965 
Sporton,  T.  M.,  0588 
Sprifi(born,  H.,  0122,  0299 
Squires,  A.  M.,  1001 
Stahl,  W.,  01 18 
Stalder,  C.,  0401 
Stanbridge,  D.  W,,  0 1 39 
Stanciu,  M.,  0186 
Stanford  Research  Institute, 
1138 

Stark,  T.  M.,  P-0768,  P-0941 
Staveley,  L.A.K.,  0609 
Stebar,  R.  F,,  0610 
StefTensen,  R.  J.,  0890 
Stein,  N.,  0049,  0844 
Steinbrecher,  K.,  0802 
Steinmetz,  G.  C.,  0783 
Stephens,  D.  R.,  0534 
Stevens,  J.  L.,  0677 
Stevens,  T.  H.,  1029 
Stewart,  D.  L.,  0255 
Stewart,  I.  M.,  1169 
Stewart -Gordon,  T.  J.,  0529 
Stiblert,  L.,  1185 
StiHe,  B.,0613 
Stilgenbauer,  H.,  0759 
Stivers,  G,  S.,  0048 
Stohrer,  C.E.,  Jr„  P  0602, 
P-0799 

Stone,  K.  O.,  0189 
Stone,  R.  L.,  0096 
Stone,  W.  M.,  0289 
Stoner,  M.  A.,  0930 
Stott,  J.  B.,  1 168 
Strakey,  J.  P.,0130 
Strasser,  J.  D.,  1 1 1 1 
Stratton,  M.  A.,  0281 
Streater,  L.,  0076 
Strecansky,  J.,  0352 
Streeter,  R.  C.,  0255 
Strelzoff,  S.,  0091, 0317, 

1122 

Strider,  W.  P.,  1093 
Strumbos.  W.  P.,  P  0303 
Stufkens,  J.  S.,  0425 
Sudbury,  J.,  0242 
Sudduth,  L.  F.,  0146 
Sugiyama,  S.,  0419 
Sullivan,  D.  A.,  1 177 
Sulzer  Brothers.  Ltd.,  P-0681, 
P-0970 

Susey,  P.  E.,  0220 
Sutherland.  J.  A..  P  0274 
Svensaon,  C.,  1 185 
Swearingen,  J.  S.,  P-1064 
Sweny,  J.  W.,  P-0274 
Swithenbank,  J.,  0877 
Synergistic  Services,  Inc., 
P0309 

Syred,  N.,  0092 


T 


Taher,  S.  A.,  0289 
Takagi,  T.,  0610 
Takase,  K.,  P  0487 
«  Takens.  W.,  1163 


Takiguchi,  A.,  0185 
Talentino,  J.  P.,  0701 
Tanerini,  R.  G.,  0209 
Tao,  F.-S.,  P  0455 
Tappan  Co.,  P-0977 
Tarman,  P.  B.,  0355,  P-1006 
Tarossi,  F.  J.,  P-0478 
Tavana,  M.,  0562 
Taylor,  D.  S.,  0877 
Taylor,  R.  P.,  0842 
Teague,  W.  D.,  Jr.,  P-0803 
TECHNIGAZ,  P  0483 
Tecnica  Sener  Industrial  y  Naval, 
S.A.,  P-0300 
Teggers,  H.,  0347 
Teixeira,  D.  P.,  0870,  0872 
Tek,  M.  R.,  0259 
Templeman,  J.  J.,  P-0273 
Terwilitger,  P.  L.,  0345 
Texaco  Inc..  P-0455 
Teymourian.  G.,  P-0579 
Thelliez,  M.  B..  0328 
Thodos.  G..  0888,  0891 
Thomas,  J.  C.,  0294 
Thomas,  J.  R.,  0607,  0706 
Thompson,  B.  G.,  0176,  0527, 
1030.  1031,  I  103 
Thusoo,  A.,  0874 
Tilbe,  J.  R.,  0440 
Timmer,  R.  C..  0204 
Timmermans,  W.  I.,  0055 
Tither.  G..  1  144 
Todd.  G..  1192 
Todd.  R.  W..  0742 
Tomihisa,  N..  0029 
Tornabene,  M.,  0661 
Tornay,  E.  G..  P-0310.  P-0678 
Townsend,  D.  W.,  0339 
Traa,  K..0380 
Traustel,  S..  0510 
Trepp,  C..  P-0970 
Tricot,  P.,  0726 
Triffon,  A..  P  0323 
Trilling.  C.  A..  0123 
Troger,  H.,  0703 
Truby,  H.,  0039 
Truffier,  F.,  0984 
Tucker.  C.  T..  0996 
Tuckett,  W.  F..  P-0555 
Turner,  F.  H..  0516 
Tuttle.  J.  H.,  0889 
Tuttle.  R.  N.,  0626,  0663 
Tyner,  W.  E..  1029 


u 


Ulmer.  A.,  0827 
Ulrich,  R.  D.,  061  I 
Underwood,  A.  C.,  0290 
U.N.  Economic  Commission  for 
Europe,  0849, 0860 
Universal  Oil  Products  Co.. 
P0557 

Urban,  P..  P  0557 
Urruela.  J.  R.,  0300 
U.S.  Bureau  of  Mines,  0408 
U.S.  Dept,  of  the  Interior, 
P-0260.  P  0358 


V 


Valdes,  A.  R.,  0263 
Valentine,  J.  P..  0040,  0912 
Van  Den  Berg,  J.,  0563 
van  der  Horst,  G.,  0440 
van  der  Steen,  A.R.F.,  0056 
van  Eijnsbergen,  B.,  0808 
Van  Ness.  H.  C.,  0426 
Vaughan,  J.  M.,  0607 
Ventron  Corp.,  P-0350 
Verma,  V.  K..  0276 
Vermes,  G.,  0216 
Vincent,  R.  K  .  0340 
Vingoe,  R.  L.,  0629 
Vitali,  G.,  0369 
von  Gratkowski,  H.  W..  0642 
von  Hippel,  H.  J.,  P-0638 
von  Hippel.  M..  P-0638 
von  Nimitz.  W.  W..  0292.  0370, 
0468 

Vyas.  K.  C..  0444,  1125 


w 


Wade,  W.  A..  III.  1170 
Wadman.  B.,  1 178 
Wager.  I..  0591 
Wagoner,  R.  A..  0289 
Walker.  P.  L..  Jr..  0530 
Wallis.  J..  0874 
Waragai.  F..  0086 
Ward.  C.  E..  0995 
Ward.  J.W..  0665 
Wardlaw.  N.  C.,  0842 
Ware.  W.  O..  P  0324 
Warnstedt.  H.-C..  0576 
Wats<*n.  W.  E.,  P-0699 
Weaver.  G.  R..  0792 
Webb,  R.  J..  0415 
Wedel,  A.  W.,  0174 
Weegar,  A.  A.,  0443 
Weil.  S.  A.,  P  041  I.  P  060I, 
P-0798,  P-1006 
Weiniraub,  M..  0549 
Weiss.  H..  0653 
Weiss.  I..  P  0309 
Welker.  J.  R..  0302 
Wellman,  P..  0129 
Werneke,  E.,  1018 
Wesson,  H.  K..  0302 
West.  E.  R..0044 
West.  H.  H..  1157 
West,  J.,  0749 
West.  R.,  0560 
Westberg,  H.  H.,  0105 
Westinghouse  Electric  Corp., 
P0351 

Wett.T.,  0868 
Wheelock.T.  D.,  0251 
White,  G.  A..  0139 
White,  R.  J..  101 1 
Whiteacre,  R.  W..  Ill,  1010 


Whitehead.  N.  K..  0064 
Whittinghai,  F.  T..  Ill,  0293 
Wichman,  S.  H..  P-0577,  0680 
Wilborn,  J.  L.,  1050 
Wilbraham.  K.  J..  0325 
Wilcox,  F.,  078  2 
Wilden.  S..  0703 
Wiley.  C.  L.,  0015 
Wilkinson,  R..  0814 
Wilson,  L.  A.,  Jr.,  0345 
Wilson.  R..  1032 
Wimer,  D.  C..  1108 
Winar,  R.  M.,  1068 
Wingstedt,  W..  1171 
Winston,  G.  O..0II2 
Wintrell,  R..0535 
Witt.  K..  P  0970 
Woertz,  B.  B..  0428 
Wood.  A..  0062 
W(H>d,  D.  B.,  0920 
W(M*d.  T.  R..  0442 
WtMidlan,  B..  0366,  0618 
Woodward.  C..  01  32 
Woolbert,  G.  D..  0128 
Woolf,  L..  1054 
Worboys,  R.  V.,  0517 
Work.  P.  L..  0338 
Wozniak,  K.  S..  I  149 
Wright.  L.  E..  P  0497 
Wright.  T.  R..  Jr..  0009,  0816 
Wu.C.  S..  0022 
Wurm.  J..  P-1077 


Y 


Yamamoto.  K..  P  0308.  P  0486, 

P  0583.  P  0584.  P  0640. 
P-0733.  P  0940 

Yavorsky.  P.  M..  0549.  1007,  1137 

Yie.  G.  G..  P-1076 

Yocom,  J.  E..  I  170 

Yost.  K.C..  0512 

Young.  S.  E..  0517 

Young,  W.  S.,  0697 

Yurchyshyn,  G.  B..  0229 


z 


Zabinski,  M.  P.,  03 1  5 
Zarb,  F.  G..  1096 
Zellerer.  E.,  0477 
Zimmer,  H.  I.,  0925 


GAS  ABSTRACTS,  VOL.  31,  ANNUAL  INDEX  1975 


} 

J 


5 


SUBJECT  INDEX 


Abu  Dhabi 
drilling,  1099 
gas  processing,  OSS  1 
pipelines.  006 1 , 038S 
production  systems,  0647 

Accounting 
billing,  OS  1 8,  06 13 
customer  service,  OS  I  8 

Acetylene 

cutting  torches,  1190 

vs.  manufactured  gases,  1 190 

Ak  ConditioneTS,  see  also 
Refrigeration 
combination,  0097,  0220 
condenser  cleaning,  0508 
humidity  control,  P-041 1 

Air  Conditioning 
booster -ejector  system,  1078 
commercial,  0412,  099 1 
energy  conservation,  041  2,  0436, 
0508,0688,0965,0981, 

1078,  1079 
homes,  P-0411.0688 
residential,  0097,  0220 
solar,  0097,  0220,  1077,  1079 

Ak  Pollution  Control 
air  injection,  0610 
aldehydes,  0321,0514 
appliances,  0514 
Australia,  0093,0319 
automobiles,  see  also  forklifts 
ammonia,  1 125 
buses,  0989 
hydrogen,  1125 
LNG,  P-0762 
LP-gas,  0109,0989,  1191 
methanol,  0700,  1125 
nitrogen  oxides,  see  nitrogen  oxides 
trucks,  0989 
boilers,  0859 
Canada,  0104 

carbon  monoxide,  0217,  0312,  0514,  0610,  0700, 
0972, 0973,  0974,  1170, 1 180 
coal  gasification,  0030,  0130,  0155,  0249, 
0634,0975,  1128 

effect  on  energy  conservation,  0436 
effect  on  energy  supply -demand,  0155 
engines,  0103,  0610,  P-1076 
ethylene,  032 1 
forklifts,  0990 
France,  022 1 
furnaces,  P-0600 
gas  processing,  045 1 
gas  reinjection,  0840 
Great  Britain,  0249,  0327 
hydrocarbons,  0105,  0514,  0610,  0972,  0973, 
0974, 0976 
indoor,  1170 
Japan, 01 10 

measurement,  0892,  1128 
accuracy,  0976 

chemiluminescent,  0514,  0889 

detectors,  P-0709 

far-field  dispersion,  0708 

flame  ionization,  0514 

gas  chromatography,  0105 

infrared,  0514 

laser,  0708 

MBTH,  0514 

NDIR,  0514 

nitrogen  oxides,  see  nitrogen  oxides 
pasamagnetic  oxygen  analyzer,  0514 
sampling,  0104,  0514,  0697,  0889 
ultraviolet,  0889 
methane,  0321 
nitrogen  oxides 

automobiles,  P-0600 
burners,  0872 
catalytic  reduction,  01 10 


coal,  0093 

coal  gasification,  0249 
combustors,  0870 
conversion  to  ammonia,  P-1076 
engines,  0700,  1076 
ferrous-sorption  methods,  P-0600 
flue  gas  recirculation,  0840,  0872, 

1180 

fluidized-bed  combustion,  0975 
furnaces,  0110 

health  hazards.  0972,  0973,  0974 
humidity  effect,  0214 
measurement,  0319,  0320,  0327,  0423, 
0514,  0708, 087 1 , 0872, 0873, 
0889,0976, 1128. 1 170 
methanol,  0698 
prediction,  0870 
ranges.  0321,  1170 
residential,  1 1 70 
stationary  sources,  0697 
swirl  burners.  021  5 
turbines.  02 1 4,  02 1 6.  02 1 7,  0698, 

0889, 1180 

water  injection,  0214,  0698 
oil  gasification,  1 128 
Oklahoma,  0002 
ozone,  0972,  0973, 0974 
particulates,  0217 
plume  dispersion,  0874 

power  generation,  022 1 , 0697,  0698,  P-0699, 
0739, 1096 
ranges,  032 1 ,  1170 
standards,  0217,  1128 
sulfur  oxides,  0217,  0739 
coal,  1096 

coal  gasification,  1 128 
measurement,  1128 
metallurgical  plants,  P-0699 
oil.  1 128 

power  generation,  see  power  generation 
ranges,  0321 
sulfur  plants 

Claus.  0038,  0041, 0831 
costs,  0831 

process  review,  0831 , 0913,  09 14 
turbines,  0214,  0216,  021 7.  0698,  0889,  0976 
1180 

West  Germany,  0030 
world,  0217 


Ak  Separation,  see  Coal  Gasification  - 
oxygen  production.  Oxygen 

Aldehydes,  see  Ak  Pollution  Control 

Algeria 

gas  exports,  0043 
gas  processing,  0551 
LNG  exports,  0720,  1  1  5 1 ,  1 1  52 
LNG  plants,  0759,  1065,  1  152,1153 
pipelines,  0061, 0384,  0385 

Aluminum,  see  LNG  Storage  -  cargo  tanks 

Ammonia 

costs,  0090,  0091 

feed  gas  purification,  0498 

fertilizer,  P-1076 

from  coal.  003 1 , 0090,  009 1,0317,  0868, 
0903 

from  natural  gas,  0090,  0091, 0317,  0406, 
0407, 0497, 0498, 0868,  0903 
from  nitrogen  oxides,  P-1076 
from  oil,  0090,0091, 0317,  0868,  0903 
from  synthesis  gas,  0317 
LNG  boiloff  control,  P-0769 
plants,  0406,  0407,  0498,  0868 
processes,  0317 
production,  0090,  0091 
storage,  0578 
synthesis  gas,  P-0732 
vehicle  fuel,  1125 


Aiulytical  Instruments 
air  pollutant  analyzers,  see  Ak  Pollution 
Control  —  measurement 
calculators,  0108 
calorimeters,  0609 
combustion  monitors,  1 169 
condenser  analyzers,  0508 
electronic  instruments,  0108 
equilibrium  analyzers,  0710 
flame  ionization  detectors,  0707,  0878,  0952 
flame  monitors,  0329 
flame  UV  detectors.  0878 
gas  chromatographs,  0646,  0707,  0892,  1084 
gas  detectors,  0107 
infrared  pyrometers,  091 1 
katharometers,  0707 
laser,  0708.0883,  0892 
nitrogen  oxides  analyzers,  see  Ak  Pollution 
Control  —  nitrogen  oxides 
photon  correlation  spectroscopy,  0706 
porometers,  0842 
Raman  spectrometers,  0607 
spectrophotometers,  0225,  1 169 
sulfur  analyzers,  0984 
thermocouples,  0419 

Analytical  Methods 

air  pollutants,  see  Ak  Pollution  Control 
carbon  isotope  ratios,  0118 
combustion  products,  0607 
combustor  scaling,  0870 
dewpoint  prediction,  0106 
enthalpy,  0609,  0808 
fast-neutron  activation,  0421 
flames,  see  Flame  Research 
friction  resistance,  0399 
furnaces,  see  Furnaces 
gas  composition,  0425 
gas  interchangeability,  0224,  0256 
gas-liquid  flow,  see  Gathering  Systems 
gas  mixtures,  0710,  1084 
geochemistry,  see  Geology 
heating  value  determination,  see  Gas 
Measurement 
K-values,  0428,0891 
neutron  activation,  0985 
organic  oxygen,  0421 

permafrost  mechanics,  see  Drilling  —  Arctic, 
Pipeline  Construction 
phase  equilibria,  0422,  0426,  0710 
pipeline  construction,  see  Pipeline  Construction 
piping  configuration,  0468 
process  design,  0580 
process  kinetics,  0986 
rock  porosity,  0842 

thermodynamics,  0144,  0426,  0427,  0888 

turbines,  see  Turbines 

vanadium  determination,  0985 

viscosity,  0328,  0420 

water  in  gas,  0705 

well  pressure,  0839 

well  production,  0275 

Wobbe  index,  0318 

Appliances,  see  also  specific  appliance 
corrosion,  0802 
effect  of  sulfur,  0802 

energy  conservation,  see  Energy  —  conservation 

fireplace,  0096 

flues,  see  Ventilation 

flue-gas  analysis,  0514 

gas  organ.  0095 

lighting,  P-0601.  P-0798 

regulations,  0504 

safety,  0701 

trafflc  lights.  P-0601 ,  P-0798 


Argentina 
drilling,  0630 
gas  processing,  0267,  0735 
natural  gasoline,  0735 
pipelines,  0061, 0384,  0385 


6 


GAS  ABSTRACTS,  VOL.  31,  ANNUAL  INDEX  1975 


Australia 

air  pollution  control,  0093,  0319 
boilers.  0794,  1168,  1169 
coal,  0093 

combustion,  0093,  1 168,  1 169 

conversion  to  natural  gas,  0794,  079S 

drilling,  0523 

flame  research,  0319 

furnaces,  0794 

gas  industry,  0281,  0433 

gas  processing,  0551, 0552 

heat  processing,  0794 

heat  transfer,  1 1 68 

heating,  0795 

nitrogen  oxides,  0319 

oil  reserves,  0281 

pipelines,  0061,0281,0373,0385,  1047 
production  systems,  0523 

Austria 

gas  purification,  0653 
pipelines,  0177,  0286 

Bahamas 

LNG  tanks,  P-0301,  P-0310 

Belgium 
burners,  0604 
gas  imports.  0553 
gas  processing,  0551 
heat  processing,  0604 
LP-gas.  1191 
pipelines,  0061, 0286 

Boilers 

burners,  0416,  1172 
control,  0980 
corrosion  control,  0414 
dual-fuel,  0071 
dual-service,  0980 

energy  conservation,  0434,  0859,  0980,  1081 

heat  transfer,  0797,  1 168 

heating  plants,  0434 

LNG  tankers,  0071 

maintenance,  0102 

monitoring,  1 169,  1 172 

power  generation,  0416,  0876 

safety,  0102,  0107,  1172 

temperature  profiles,  1 169 

variable-pressure,  0876 

ventilation,  0859 

Bolivia 

gas  processing,  0551 
pipelines,  0061,0385,  1047 

Brazil 

drilling,  0630 
Bulgaria 

pipelines,  0061, 0177,  0384,  0385,  1047 
Burners 

aeration  pan  assembly,  P-0801 

baffle,  P-0602 

boilers,  see  Boilers 

catalytic,  P-0502 

compact,  P-0324 

control.  P-0505,  0506,  0877 

corrosion,  0802 

cyclone  combustion  chamber,  0092 
design,  0607 
divergent-jet,  0098 
dual-fuel.  0098,  0221, 0416,  P-0979 
dual-rate,  P-0505 
energy  conservation,  0415,  0504 
flame  luminosity,  1 172 
flame  monitoring,  see  flame  stability 
flame  roll-out,  see  flame  stabilitv 
flame  stability,  0098,  P-0323,  P-0324,  0325, 
P-0800,  P-0803,  0878 
flat-flame,  0405,  0966 
furnaces,  see  Furnaces 
grates,  P-0978 
heaters,  see  Heaters 
ignition,  0607,  P-0800 
industrial,  0098,  P-0804,  P-0979 


infrared,  0417,  0507 

injector,  0966 

kilns,  see  Kilns 

multifuel,  see  dual-fuel 

nitrogen  emissions,  see  Air  Pollution  Control 

noise  control,  P-0323,  0325,  0599 

pilot,  02 1 8,  0504,  P-0506 

radiant,  0325,  P-0507,  P-0803,  P-0804 

ranges,  see  Ranges 

recuperative,  0415 

safety,  0416,  P-0800,  1172 

sheet-metal,  P-0324 

swirl,  0092,  0215,  0221,  P-0877 

temperature  control,  P-0978 

tunnel.  0325,  P-0877 

vortex-jet,  0221 

Butane 

K-values,  0428,  0891 
mixture  with  hydrogen,  0427 
mixture  with  methane,  1 154 
mixture  with  propylene,  0891 
phase  equilibria,  1154 
production,  0736 
SNG  production,  see  LP-Gas 
solubility,  1 184 
thermodynamics,  0427,  0144 

Canada 

air  pollution  control,  0104,  0874 
aluminum  pipe,  0372 
ammonia,  0406,  0407 
analytical  methods,  0608 
coal  gasification,  0350,  0635 
compressors,  0875 

compressor  stations,  0168,  0182,  0666,  0745, 
0755,  0827,  0886,  1034 
corrosion  control,  0532 

distribution  systems,  0372,  0396,  0685,  0943 
drilling,  0619,  0625,  0835 
energy  conservation,  0886,  0992 
energy  policy,  0992 
engines,  0875 

exploration,  0021,  0619,  0625 

gas  exports,  0550,  0561, 0662,  1 145 

gas  fields,  002 1 

gas  flow,  0558 

gas  imports,  0561 

gas  industry,  0550,  0625 

gas  measurement,  0104 

gas  price,  0005,  0886 

gas  processing,  0550,  0551, 0830 

gas  production,  0363,  0619,  0625 

gas  purification,  0149,  0150,  0450,  0914 

gas  reserves,  0363,  0619,  1039 

gas  supply -demand,  0005 

gathering  systems,  0532,  0827,  1017 

LNG  plants,  0765 

LP-gas,  0430,  0713,  1087 

oil,  1138 

pipeline  construction,  0058,  0061,  0168, 

0170,  0172, 0372, 0374, 0385, 

0550, 0672,  1038,  1039,  1041, 

1043, 1047, 1048 
pipeline  design,  0182,  0291 
pipeline  operation,  1 148 
plastic  pipe,  0396,  0685,  0943 
power  generation,  051 1 
production  systems,  0835 
reservoir  operation,  0558,  0653,  0842 
transmission  systems,  01  68,  01 70,  01 82,  0666, 
0745, 0886, 1034, 1038, 1039, 1043, 
1148 

turbines,  051 1, 0875,  1083 
underground  storage,  0363,  0755 
well  completion,  0845 
well  operation,  0653,  0839 
weD  production,  0275 
well  stimulation,  0167,  0845 

Carbon  Black,  see  Petrochemicals 

Carbon  Dioxide 

corrosion  control,  1026,  1067 

effect  on  pipelines,  0671 

enthalpy,  0515 

from  air,  P-0456,  P-0556 


from  ammonia  production,  0039 

from  coal  char,  0424 

from  LNG  feed,  see  LNG 

from  methanol  production,  0039 

from  natural  gas,  0265,  0450,  0498,  0671 

from  synthesis  gas,  1 122 

K-values.  0428 

methanation,  P-0350,  0456,  P-0732 
methane  combustion,  0212 
pipelines,  0671,  1026 
propane  combustion,  02 1 2 
removal,  see  Purification 
solubility,  0515 
thermodynamics,  0144 

Carbon  Monoxide 

air  pollutant,  see  Air  Pollution  Control 
carbon  black  production,  P-0594 
combustion,  0319,  0871, 0873 
flames,  0319,  0409 
from  LNG  feed,  0758 
in  lean  fuel  flames,  0873 
K-values,  0428 

methanation,  P-0350,  P-0732 
methane  combustion,  02 1 2 
propane  combustion,  02  1 2 
thermodynamics,  0144 

Catalysts 

coal  gasification,  see  Coal  Gasification 
coal  liquefaction,  see  Coal  Liquefaction 
deactivation,  0127,  0132,  0140 
formulation,  0132 

methanation,  0126,  0127,  0132,  0134,  0140, 
P-0732,1114 

oil  gasification,  see  Oil  Gasification 
poisoning,  see  deactivation 
reforming,  P-0733 
stability,  0134 

Cathodic  Protection 
aerial  monitoring,  0849,  0931 
anodes,  0401,0492,0927,  1052,  1118 
bare  steel  pipe,  0953 
casings,  0779 

computer  application,  0492 
cost  reduction,  0400,  0401 
criterion  selection,  see  testing 
distribution  systems.  0400,  0490,  0779,  0953 
effect  of  a-c  lines,  0492,  0849 
effect  of  other  cathodic  systems,  0849 
Europe,  0849 
foot  surveys,  0849 
gathering  systems,  0532 
groundbeds,  1052 
meter  risers,  see  Meters  —  risers 
monitoring,  0490,  0492,  0931 
offshore  platforms,  1051,  1118 
pipelines,  0175,  0492,  0846,  0927,  1051, 
1052, 1118 
rectifiers,  0849,  0931 
testing,  0953 
wells,  0532 

Chile 

gas  processing,  0551 
pipelines,  0061, 0385 

China 
oil,  1138 

power  generation,  0511 
turbines,  0511 

Coal 

caking,  P-0639 
char  reactivity,  0424 

coalbed  degasification,  0457,  0656,  0660 

coalification,  0660 

combustion,  0093 

desulfurization,  0259,  0739,  1000 

exports,  0408 

firing  with  wastes,  0153 

gas  conservation,  0153 

gas  drainage,  see  coalbed  degasification 

Kentucky  No.  9,  0356,  0421 

macerals,  0360 

methane  recovery,  see  coalbed  degasification 
mining,  0162,  0259,  0457,  0537,  1130 
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oil  conservation,  0153 

oxygen  analysis,  0421 

petrochemical  production,  P-0S94,  1134 

Pittsburgh,  0457 

power  generation,  1095,  1096 

price,  1032 

production,  0408,  1032 
property  evaluation,  0342 
pyrolysis,  0259,  1115 
reclaiming  costs,  0162 
reserves,  0162,  0259,  1139 
safety,  0457 

solvent-refined,  see  Coal  Liquefaction  — 
processes 

supply-demand,  0002,  1030 
vitrinite-rich,  0359 

Coal  Gasification 
agglomeration,  P-0728,  1002 
air  pollution  control,  see  Air  Pollution 
Control 

ammonia  production,  0031,  0090,  0091,  0903 
anthracite,  0031 

bituminous,  0031,  0530,  0634,  P-0639,  0902 
caking,  0348 

caking  control,  see  agglomeration 
capital  costs,  0352,  0353,  0444,  0520,  0537, 
0541,  1007,  1110,  nil 
carbon  dioxide  removal,  1 122 
catalysts,  0127,  0128,  0132,  0134,  0140, 

0255,  0342,  P-0343,  P-0350,  0446, 

0635,  P-0905,  1114 

char,  0251,  P-0260,  0424,  0445,  P-0594, 

0637,  1115 

coal  preparation,  1000,  1002,  see  also  Coal  — 
desulfurization 
coal  pretreating,  P-0639 
coke,  0031 

combined  cycle,  see  Power  Generation  — 
turbines 

combined  with  oil  gasification,  P-0244,  P-0261 

desulfurization,  0040,  0041, 0130,  0356,  0636, 
1001,  1013,  1115 
dust  removal,  1001 

equipment,  0138,  0142,  0247,  0251 , 0535, 
0540,  0902,  1109 
financing,  see  capital  costs 
forecasts,  0002,0537,  1030 
gas  pricing,  0531 

hydrogen  production,  0355,  0637 

lignite,  0126,  0533,  0634 

low-Btu,  0031, 0035,  0123,  0124,  0125, 

0142,  0143,  0257,  P-0351, 0533, 

0534,  0536, 0541, 0542, 0632, 

0644,  P-0728,  0902,  1002,  1004, 

1005, 1009, 1010, 1013, 1095, 

1112 

medium-Btu,  0031,  1004 

methanol  production,  0031,  0903,  1004, 

1126,  1127,  1132 
mineral  recovery,  1105 
nuclear  heat  source,  0030,  0243,  0347 
oxygen  production,  0352,  0731 
plants 

Canada,  0026 

commercial,  0248,  1107 

corrosion  control,  0540,  1003 

demonstration,  0252,  0256,  0262,  0903 

El  Paso,  see  New  Mexico 

Great  Britain,  0253,  0256,  0262,  0348 

materials  selection,  1003 

materials  testing,  0247 

mechanical  problems,  0248 

New  Mexico,  0034,  0253,  0357,  0645 

offsites,  1 1 1 1 

PDU,  0255, 0349, 0354,  1007 
pilot,  0126,  0242,  0258,  0347,  0349, 
0355,0446,0540,  1005,  1008, 

1015,  1107 

power-generation  systems,  0142 
siting,  0162,  0730 
South  Africa,  0903,  1134 
South  Dakota,  0242 
survey,  0537 
utilities,  1111 
water  requirements,  0730 
WESCO,  nil 


West  Germany,  0347 
power-generation  fuel,  see  low-Btu 
processes 

Agglomerating  Ash,  1012,  1106 
Agglomerating  Burner-Gasification,  0354 
Air  Products  and  Chemicals,  Inc.,  P-0904 
Babcock  &  Wilcox,  see  single-reactor 
BCR,  P-0358 
BI-GAS,  0255,  1106 
Bureau  of  Mines,  see  in-situ, 

Synthane 

Chem  Systems  Inc.,  see  Liquid  Phase 
Methanation 

City  University  of  New  York,  see  CUNY 

CO2  Acceptor,  0242,  1106 

coal  feeding,  P-0904 

COED,  0424,  0539 

COGAS,  0026,  0258,  P-0445 

cold-gas  recycle,  0126 

costs,  0026,  0090,  0091, 0246,  0349, 

0353, 0444, 0534,  0903,  1007, 

1010, 1132 
CUNY,  1001 

Davy  Powergas,  Inc.,  1132 
electrothermal,  025 1 
ESSO,  P-0244,  P-0261 
evaluation,  1002 
EXXON,  P-0343,  P-0905 
fixed-bed,  0124 

fluidized-bed,  0249,  0251, 0255,  P-0260, 
0342,  0347, 0351, 0533, 0536, 

0539,  0542,  0635,  0636,  P-0639, 

P-0728,  P-0905,  0906,  0975,  1001, 

1012 

EMC,  see  COED 
Garrett,  1115 
gas  producer,  0035 
GEGAS,  1005 
Gulf,  0345 
H-Coal,  0246 
heat  transfer,  0635 
hot-gas  recycle,  01 34,  0140 
Hydrane,  1007 

Hydrocarbon  Research  Inc.,  see  H-Coal 
HYGAS,  0026,  0126,  0251, 0355,  0444, 
0540,  0637,  1008,  1 106 
IGT,  P-1006,  see  also  HYGAS,  U-GAS 
m-situ,  0136,0143,0345,0534, 

0631,  P-0638,0644,0923,  1113 
Iowa  State  U.,  0251 
Kellogg,  0031, 0124,  1105 
Koppcrs-Totzek,  0026,  0090,  0125, 

0353, 0535,0541,  1010,  1106 
Liquid  Phase  Methanation,  0135,  0349 
low-Btu,  1012 

Lurgi,  0026,  0034,  0090,  0134,  0253, 

0256, 0262, 0348, 0352, 0357, 

0444, 0446,  0633,  0824,  0903, 

1004,  1106,  nil 
Lurgi-Ruhrgas,  0729 
methanation,  0126,  0127,  1031, 0134, 

0135,  0139,  0140,  0256, 0262, 

0350,  0446, 
partial  oxidation,  0091 
percolation,  0644 
pyrolysis,  1115 

Ralph  M.  Parsons  Co.,  see  RMProcess 
reaction  kinetics,  0251,  0342,  0349, 

0424, 0906 

reaction  mechanisms,  0131,  0140,  0356, 
0530 

refinery  approach,  0258 

review,  0243,  0259,  0342,  0642,  1002,  1106 

RMProcess,  0139 

Rockgas,  0123 

single-reactor,  0128 

slag  removal,  P-0358 

Synthane,  0129,  0130,  0533,  1015,  1106 

Texaco,  0091 

three-stage,  P-0260 

U-GAS,  0542,  P-0728,  1009 

underground,  see  in-situ 

Union  Carbide,  0091,  0317,  0354 

Ventron,  P-0350 

Wellman,  0035,  0902 

Wellman-Incandescent,  0632 

Westinghouse,  P-0351,0536,  1012 

Winkler,  0026,1106,1132 


Wyoming  concept,  see  single-reactor 
research  at  IGT,  0342 
research  by  Bureau  of  Mines,  0631, 0644 
solid  pollutants,  0130,  see  also  char,  coal; 

tar,  desulfurization 
subbituminous,  0348,  0533,  0644 
tar,  0631 

vs.  coal-fired  power  plants,  0520 
water  pollution  control,  see  Water  Pollution 
Control 

water  requirements,  0645 


Coal  Liquefaction 
bituminous,  0359,  0360 
capital  costs,  0444 
catalysts,  0359 
desulfurization,  0547 
environmental  control,  1128 
equipment,  0138 
forecasts,  0002,  1030 
high-sulfur  coal,  0548,  0549 
lignite,  0359 

plants,  0252,  0258,  0548,  1137 
processes 

Clean  Coke,  1 106 
COALCON,  1 106 
COED,  0539,  1106 
COGAS,  0026,  0258 
Colorado  School  of  Mines,  0547 
Consol,  0444,  0545,  1 106 
costs,  0246,  0444 
dissolution,  1 106 
extract  hydrogenation,  0545 
Fischer-Tropsch,  1 1 34 
Garrett,  1106 
H-Coal,  0246,  1106 
Hydrocarbon  Research  Inc.,  see  H-Coal 
hydrogenation,  0359,  0360 
Lurgi-Ruhrgas,  0729 
Pittsburg  &  Midway  Coal  Mining  Co., 
0548,  0546 
Project  !^acoke,  1106 
pyrolysis,  1 106 

reaction  conversion,  0359,  0360 
review,  0259,  0342,  1106 
solvent  extraction,  0545 
SRC,  0546,  0547,  0548,  1 106,  1 125 
SynthoU,  0129,  0549,  1106,  1137 
TOSCOAL,  1 106 
subbituminous,  0359,  0360 
water  requirements,  0645 


Coatings 

alkyd-resin  paints,  1 189 
Arctic,  0466 

asphalt,  1053,  1054,  1057 

bituminous,  1053 

coal  tar,  0399,  0403,  1054,  1057 

concrete,  0671,  0747 

couplings,  0400 

effect  of  temperature,  1053 

enamel,  0413 

epoxy, 0399, 1057 

fittings,  0400 

friction  resistance,  0399 

hot-applied,  1054 

internal,  1057 

joints,  0403 

mastics,  0403 

organic,  0403 

piping  products,  0400 

polyethylene,  0907 

polyurethane  foam,  0907 

powder,  0466,  1057 

primers,  0403 

reliability,  0400 

repair,  0403 

selection,  0399 

self-cleaning  ovens,  0413 

standards,  0403 

steel,  0403 

tape,  0403 

tapping  sleeves,  0400 

testing,  0671 

thin-film,  0^99,  0403,  0466,  0671,  1057 
turbines,  0884 
valves,  0400 
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Indonesia,  0443 
Latin  Anterica,  0630 
Mississippi,  0822 
/production  ratio,  0156 
Tennessee,  0112 
Texas,  0527,0529 
world,  0727 


Combustion 
acetylene,  0319 

carbon  monoxide,  0319,  0409,  0871 
coal,  0093 

combustors,  0092,  0870 
equilibrium  calculations,  1167 
ethylene,  0319 
flame  temperatures,  1166 
fluidized  l^ds,  0975 
fundamentals,  0409 
heat  transfer  calculation,  1168 
hydrogen,  0319,  1074 
in-situ.  0923 

lean -fuel  hydrocarbons,  0871 
methane,  0212,  0319,  0320,  0696 
models,  0610,  0870,  0890 
monitoring,  0709,  0877,  1 169 
nitrogen  fixation,  0320 

nitrogen  oxides  formation,  0409,  0697,  0870, 
0871, 0889, 0975 
pollutant  addition,  see  vitiation 
products  composition,  1 166,  1 167 
products  concentration,  0607 
products  pressure,  0890 
products  temperature,  0890 
propane,  0212,  0319 
temperature  profiles,  1169 
thermodynamics,  1166 
vitiation,  0212 

Combustors,  see  Combustion 

Compressors 

bearings,  0807 

centrifugal,  0807,  0826 

control,  0580,  0827 

effect  on  pipeline  coatings,  1053 

engine-driven,  0287,  0370,  0468,  0826, 

0827, 1058 

field,  see  gathering  systems 

gas  injection,  0051,  1028 

gathering  systems,  0827,  0908 

hydraulic-driven,  0923 

ice  control,  1034 

LNG  plants,  0079,  0854 

maintenance,  0807,  0875 

offshore  platforms,  0829,  1023,  1024,  1025 

oxygen,  0352 

piping,  0468 

pulsation  control,  see  vibration  control 
SNG  plants,  1 108 

turbine-driven,  0079,  0169,  0287,  0292, 

0369,  0745,  0746,  0826, 0827, 

0829,  0854,  0886, 0924,  1023, 

1024,  1025,  1028,  1034,  1181 
underground  storage,  0755,  0923,  0933 
vibration  control,  0292,  0468,  0875 

Compressor  Stations 

Arctic,  0051, 0169,  P-0388,  1034 

Canada,  0827,0886,  1034 

capacity,  0287 

construction,  0386 

control,  0666 

computer,  see  Computers,  Pipeline 
Operation 

costs,  0111,0287,0924,  1147 

design,  0 1 1 1 , 01 82,  0292,  0370,  0468,  0666 

energy  conservation,  0886 

gas  venting,  0052 

Great  Britain,  0148,  0834 

Italy,  0369 

mini,  1028 

noise  control,  0052,  0292,  0370 

offshore,  0649,  0746,  0834,  0924,  1023,  1028 

packaged,  0649,  1028 

prime  mover  selection,  see  design 

safety,  0292 

turbine-driven,  see  Compressors 
underground  storage,  see  Compressors 
U.S.S.R.,  0169 
Venezuela,  0649,  1028 
vibration  control,  0292 


Computers 

building  energy  systems,  0965 


compressor  station  control,  0168,  0666,  1058 
compressor  station  design,  0182,  0370,  0468 
distribution  systems,  0780, 0782,  0785,  0787 
drilling,  see  Drilling 
electronic  instrumentation,  0108 
exploration,  0338,  0339,  0528 
fractionating  column  control,  see  gas 
processing 

furnace  control,  0088 

gas  demand  control,  0209 

gas  processing,  0264,  0646,  0909 

logging,  1140 

LP-gas  forecasting,  0712 

metering,  0787 

mini,  1058,  1098 

pipeline  construction,  0377,  0463,  0465 

pipeline  design,  1050 

pipeline  operation,  0575,  1060,  1 148 

Condensate,  see  Natural  Gas  Liquids 

Conservation 

energy,  see  Energy  —  conservation 
policy,  see  Energy  —  policy  formulation 

Cooking 

energy  conservation,  0208 
large-scale  catering,  0991 

Corrosion,  see  Corrosion  Control 

Corrosion  Control 
ammonia  plants,  0498 
appliances,  0802 
boilers,  0414 
Canada,  0532 
casings,  0779 

chemical  additives,  see  inhibitors 
coal  gasiHcation,  1003 
detection,  0063,  0390,  1035,  1067 
distribution  systems,  0390,  0779,  0782 
drilling,  001  3,  0237,  0438 
effect  of  gas  shortage,  0063 
Europe,  0849 
gas  processing,  0498,  1026 
gathering  systems,  0063,  0390,  0532,  0544, 
0907 

heaters,  0802,  1035,  1067 
inhibitors,  0013,  0414,  0498,  0532,  0544, 
0626,0665 
internal,  0390 
monitoring,  0532 
pipelines,  0063,  0390 
record  systems,  0390,  0492,  0782 
standards,  0390,  0469 
surveys,  0492 

wells,  0626,  0663,  0665,  0743 

Customer  Service 
computer  system,  0518 

Czechoslovakia 
analytical  methods,  0318 
coatings,  1053 
combustion,  0318 
furnaces,  0694 
gas  interchangeability,  0224 
heat  recovery,  0694 
odorization,  0589,  0786 
pipelines,  0286,  1053 
Wobbe  index,  0318 

Dehydration 

alcohol,  P-1022 

effect  on  transmission,  0849 

glycol,  P-0274,  P-0555,  0849 

methanol,  0849 

molecular  sieves,  0266 

Denmark 

analytical  methods,  0426 
drilling,  01 14 
LP-gas,  0426,  1191 

Discoveries 
Alabama,  1 103 
Illinois,  0563 


Distribution  Systems,  see  also  Mains, 

Pipelines,  Transmission  Systems, 
specific  country 

Atlanta  Gas  Light  Co.,  02 1 1 , 0590 
Arizona  Public  Service  Co.,  1161 
Baltimore  Gas  and  Electric  Co.,  0783 
Bay  State  Gas  Co.,  0299 
Boston  Gas  Co.,  0203 
Brockton  Taunton  Gas  Co.,  0299 
Brooklyn  Union  Gas  Co.,  0122,  1014 
Cascade  Natural  Gas  Corp.,  0784 
cathodic  protection,  see  Cathodic  Protection 
Central  Illinois  Public  Service  Co.,  0787 
Central  Telephone  L  Utilities  Corp.,  1 164 
Cincinnati  Gas  &  Electric  Co.,  0950 
Columbia  Gas  System,  Inc.,  1151 
Commonwealth  Gas  Co.,  1 155 
Commonwealth  Natural  Gas  Corp.,  1 108 
computer  control,  0590 
Consolidated  Edison  Co.  of  New  York,  Inc., 
0101 

Consolidated  Gas  Supply  Corp.,  0958 
Consolidated  Natural  Gas  Service  Co.,  0788, 
1151 

construction,  0085 

aluminum  pipe,  0372, 0685, 0856,  0944 
braze  welding,  0397 
brazing,  0397 
casings,  0779 
cast-iron  pipe,  0858 
copper  pipe,  0944 
cost  reduction,  0856 
ditching,  0899 
environmental  control,  0790 
equipment,  0054,0171,0396,  0397, 
0946, 1159 

facade  installation,  0856 
forecasts,  0202 

meter  risers,  see  Meters  —  risers 
mileage,  0200,  0202,  0488 
pavement,  0945 

plastic  pipe,  0200,  0204,  0396,  0488, 
0490, 0685, 0774, 0777, 0778, 

0791, 0793,  0856, 0858, 0943, 

0947, 1163 

plowing-in,  0372,  0396,  0685 

procedures,  see  safety 

purchasing  practices,  1092,  1093 

railroad  crossings,  0779 

risers,  0944 

river  crossings,  0387 

road  crossings,  0779,  0858,  0899,  1 159 

satellite  headquarters,  0775 

service  pipe,  0856,  0944 

steel  pipe,  0858,  0944 

training,  0774,  0776 

world,  0061 

Consumers  Power  Co.,  0027 
conversion  to  natural  gas,  0398,  0489 
corrosion  control,  see  Corrosion  Control 
design,  0930 
East  Ohio  Gas  Co.,  0401 
Elizabethtown  Gas  Co.,  0953 
Entex,  0590 

flow  calculations,  see  design 
Golightly,  Inc.,  0590 
Houston  Natural  Gas  Corp.,  0382,  0496 
Intermountain  Gas  Co.,  0937 
Kokomo  Gas  &.  Fuel  Co.,  0613 
leak  control,  0297,  0489,  0786 
bending  stress  reduction,  0858 
external  sealing,  0687,  0954 
grease  injection,  0491 
internal  sealing,  0783,  095 1 
joints,  0489,  0954 
pressure  control,  0789 
record  systems,  see  maintenance 
surveys,  0781 

leak  detection,  0203,  0784,  0952,  0954, 
1055, 1160 
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leak  reporting,  0472,  0780,  0782,  0857 

load  forecasting,  see  Marketing 

Lx)ne  Star  Gas  Co.,  0789 

Long  Island  Lighting  Co.,  0198,  0788,  1 159 

LP-gas,  see  LP-Gas 

maintenance,  0202 

bare  steel  pipe,  0953 
casings,  0779 

cost  reduction,  0313,  0401 , 0496,  0588, 
0590,  0781, 0951 
equipment,  040 1 , 0944 
external  damage,  0297,  0752 
hot  tapping,  see  without  service 
interruption 
hydraulic  tools,  1069 
line  stopper,  p.0314 
main  renewal,  see  leak  control,  plastic 
pipe  insertion 
main  testing,  1 160 
meter  risers,  0490,  0948 
pavement,  0850 

plastic  pipe  insertion,  0200,  0402, 0488, 
0490,  0778,  1069 
plastic  pipe  sealing,  0687 
procedures,  see  safety 
record  systems,  0780,  0782, 0785, 0950 
repair /replace,  0781 
satellite  headquarters,  0775 
sealing,  0850 

service  cutoff,  0491, 0949,  1161 
service  pipe,  1069 
stopping,  0776 
tapping,  0776 

without  service  interruption,  0087, 

0402, 0493,  0954 
mapping,  0496,  0588,  0950 
metering,  see  Metering 
Michigan  Consolidated  Gas  Co.,  0788 
Michigan  Gas  Utilities  Co.,  0780 
Michigan  Power  Co.,  0085 
Mobile  Gas  Service  Corp.,  1 103 
Mountain  Fuel  Supply  Co.,  0774,  0857 
noise  control,  0790,  0945, 0971 
Northern  Illinois  Gas  Co.,  0250,  0392, 

0946, 1011, 1072 

Northern  Natural  Gas  Co.,  0298,  0722,  0782, 
0790,  0792 

odorization,  see  Odorants,  Odorization 
Oklahoma  Natural  Gas  Co.,  1 162 
operation 

communication  systems,  1155 
computer  control,  0496,  0787,  0957 
cost  reduction,  031 3,  0590 
custody  transfer,  1070 
dispatching,  1070,  1155 
manpower  optimization,  0496 
network  analysis,  0959 
research,  0959 
satellite  headquarters,  0775 
service  cutoff  lock,  1161 
Pacific  Gas  &  Electric  Co.,  0490,  0779, 
0788,0791, 1093 
peakshaving,  see  Prakshaving 
Peoples  Gas  Light  and  Coke  Co.,  0210, 

0850, 0951 

Peoples  Natural  Gas  Co.,  0788 
Philadelphia  Electric  Co.,  0205,  0788,  1 160 
Philadelphia  Gas  Works,  0387 
pressure  regulation,  1 1  55 
design,  0313 
low-point  control,  0789 
maintenance,  0954 
noise  control,  0971 
surge  control,  0789 
Public  Service  Co.  of  Colorado,  0956 
record  systems,  see  maintenance 
safety,  0297,  0786,  0954 
accident  reports,  0752 
computer  control,  0957 
effect  of  a-c  lines,  0791 
emergency  plans,  0686 
external  damage,  see  maintenance 
fires,  1071 
floods,  0686 
hydrogen,  1163 
odorant  control,  0984 
plastic  pipe,  0205,  0687,  0791,  0857, 
0963,  1163 


procedures,  0792 

rupture  control,  0858 

standards,  0390,  0400,  0469,  0472, 

0473,  0791 
system  analysis,  0471 
third-party  damage,  see  maintenance  - 
external  damage 

San  Diego  Gas  &  Electric  Co.,  0395 
Southern  California  Gas  Co.,  0034,  0686, 

0781, 0785,  0952,  1  136 
Southern  Connecticut  Gas  Co.,  0764 
Southern  Natural  Gas  Co.,  1 1  53 
Southwest  Gas  Corp.,  0788 
Washington  Natural  Gas  Co.,  0775,  0776 
Wisconsin  Public  Service  Corp.,  0204 

Drilling 

abnormal  pressure,  0233,  0234,  0437,  062 1 , 

1 100 

air,  0560,  0923 
Alabama,  1 103 

Arctic,  0046,  0334,  0375,  0624,  0920,  1141 
auger,  0375 

blowout  control,  00 1 6,  00 1 7,  00 1  8,  00 1 9, 

01 16,  01 17,  0335, 0336, 0337, 

0999, 1097,  I  100, 1101,  1116 
computer  application,  001 1 , 081  6,  0996,  1098 
core  analysis,  0842 

corrosion  control,  001  3,  0237,  0438,  0626, 
0663 
costs,  001 1 

cost  reduction,  0007,  0011,  0334,  0439, 

0620, 0622,  0820,  1098 
deep,  0437,  0522,  0525 
Alabama,  1 1 03 
Anadarko,  0997 
Appalachian  basin,  0007 
blowout  control,  0016 
casing  wear,  0233,  0234,  062 1 
costs,  0007,  001 1 
liners,  0283 
Mississippi,  0626,  0822 
permafrost,  see  Arctic 
Texas,  0901 

ultra,  0626,  0901, 0997 
deviation  control,  0813,  0898 
directional,  0233,  0234,  0366,  0618,  0621, 
0820,  0897, 0995 
drillpipe  sticking,  0442 
effect  of  gas  price,  see  Reserves  — 
supply  supplements 
effect  on  casing  wear,  0332, 0333 
energy  conservation,  0526 
financing,  0236 
fishing,  0437,  0442 
flexodrilling,  0819 
fluid  flow,  0623 
footage,  0235 

forecast-reviews,  0235,  1  103 

gas  supply  shortage,  see  Reserves  —  0822 

supply  shortage,  supply  supplements 
high-pressure,  0822 
high-temperature,  0334 
Illinois,  0563 
logs,  see  Logging 
marginal  wells,  0560 
Mississippi,  0663 
mud,  0621 

additives,  0334 
aerated,  0923 

effect  on  casing  wear,  0332,  0333 
HjS  analysis,  0237 
inhibitors,  0013 
monitoring,  0995 
oxygen,  001  3 
removal,  1141 
New  Mexico,  0238 
overpressure  prediction,  0525 
penetration  increase,  0439,  0620,  0622, 

0628, 0995 
percussion,  0375 
permafrost,  see  Arctic 
rate  increase,  see  footage,  penetration 
increase.  Reserves  —  supply 
supplements 
resonant,  0899 
rotary,  0375 

sour  gas  wells,  0237,  0438,  0626,  0822 


swamps,  0900 
Tennessee,  01  1 2 

Texas,  0012,0527,0560,0820,  1031 
tripping,  0234,  062  1 
turbodrilling,  0628 
vibrodrilling,  0819 
water  pollution  control,  0334 
wildcats,  0235 

Drilling  Equipment 
Arctic,  0375 

bits,  001  1, 0620,  0622,  0628,  0629, 
0724, 0898,  1 102 
bottomhole  assemblies,  0813 
corrosion  control,  see  Drilling 
deep,  0626,  0724,  I  102 
directional  tools,  0995 
downhole  logs,  0995 
drill  pipe,  0442,  0899 
drillpipe  joints,  0009 
drillpipe  rubbers,  0233,  0333 
effect  of  steel  shortage,  0629 
effect  on  casing  wear,  0009 
hydraulic,  0998 

offshore,  see  Offshore  Drilling  Equipment 

resonant,  0899 

rigs,  0015,  0900,  0998,  1099 

sonic,  0899 

Drying 
carpet,  02 1 1 

energy  conservation,  0208,  021  1 

food  products,  see  Food  Processii^ 

ink,  P-0804 

paint,  P-0804 

radiant  heating,  P-0804 

Egypt 

pipelines,  006 1 , 0384,  0385 


Energy 

agricultural,  see  Wastes  Gasification 
capital  costs,  0229,  071  7,  091 9,  I  1 31 
charcoal,  0843 
conservation,  01  52 

aerial  thermal  scanning,  1 164 
appliance  industry,  02 1  8,  0503,  1  171 
building  design,  0434,  0965,  0969, 
0981, 1079 
chemical  market,  0695 
commercial,  04 1  2,  0434,  0436,  0965, 
1144 

effect  of  gas  price,  0521 
Europe,  0435 
gas  processing,  0453 
industrial,  0153,  0206,  0207,  0210, 
0211,  0434,  0436, 0592, 0593, 
0612, 0691, 0692, 0860, 0863, 
0865,0866,  1072,  1080,  1081 
insulation,  0521 
Japan,  0003 
legal  activities,  0992 
mandatory  restrictions,  1 129 
Oklahoma,  0002 
pilot  burners,  02 1 8 
power  generation,  0408,  0432,  0436 
ranges,  0503 

residential,  0218,  031  5,  0434,  0436, 
0503,  0521,  0688,  0689, 0716, 
1073,  1164 

thermostat  setback,  0315, 0412, 0592, 
0716 

transportation,  0436 
utilization  efficiency,  0434,  0503,  1171 
consumption 

chemical  industry,  0695 

effect  on  petrochemical  industry,  0500 

Europe,  0435,  0719 

forecasts,  see  supply-demand 

Great  Britain,  0719 

Netherlands,  0915 

U.S.,  0408 

world,  1138 

costs,  081 1, 091  8,  see  also  capital  costs 
effect  on  balance  of  payments,  see  policy 
formulation 

financing,  see  capital  costs 
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geothermal,  091 S,  1139 
hydrogen,  see  Hydrogen  —  energy  system 
nuclear,  P-0432,  0876,  1 1 3 1 ,  1 1 39 
coal  gasification,  see  Coel 
Gasification  -  nuclear 
heat  source 
fast -breeder,  0919 
fusion,  0919 

oil  gasification,  see  Oil  Gasification  — 
nuclear  heat  source 
Oklahoma,  0002 
reserves,  1 1 39 
safety,  1 1  50 

supply-demand,  1030,  1138 
ocean  thermal,  0837,  091  5,  091  8 
policy  formulation,  0001, 0228,  0432,  0520, 
081 1, 0812, 0894,  0919,  0993, 

1096, 1129 

solar,  0097,  0220,0915,0981,  1079,  1139 
supply -demand 

available-energy  concept,  0152 
Exxon, 1030 
1970-85,  081 1 
1970-2000,  1138 
1970-2045,  0919 
1975-1990,  1030 
Oklahoma,  0001, 0002 
Shell,  0500 
tidal,  0915,  0918 

water  requirements,  see  specific  energy  form 
waves,  066 1 
wind, 0915, 0918 

Engineering  Economics,  see  Finance 
Engines 

air  pollution  control,  see  Air  Pollution 
Control 

automotive,  1125,  1  126  ' 
compressor  drive,  0111,  ()287,  0370,  0826, 
0827, 1058 

conversion,  0109,  0989 
cost  reduction,  0883 
gas  purification,  0270 
installation,  0883 
LNG  plants,  0270 
LP-gas,  0990 

maintenance,  0109,  0875 
methanol,  1 1 26 
pump  drive,  P-1076 
safety,  0107 
vibration  control,  0875 

Environmental  Control 
coal  gasification,  063 1 ,  1128 
effect  on  distribution  companies,  0790 
effect  on  energy  supply,  0155 
humidity  control,  0097,  P-041 1 
LNG  regasification,  1 128 
MEC  system,  P-0097,  P-0411 
oil  gasification,  1128 
pipeline  construction,  see  Pipeline 
Construction 
residential,  0859 
standards,  1128 

underground  storage,  0187,  0298 


Ethane 

from  LNG,  P-0480 
K-values,  0428,  0891 
liquid,  P-0769 

LNG  boiloff  control,  P-0769 
mixture  with  carbon  dioxide,  0426 
mixture  with  hexane,  0891 
mixture  with  hydrogen,  0427 
mixture  with  methane,  1 1  54 
mixture  with  toluene,  0426 
phase  equilibria,  0426,  1154 
production,  0734,  0736 
sales,  1091 

thermodynamics,  0144,  0427 
viscosity,  0420 


Ethylene 

air  pollutant,  see  Air  Pollution  Control 

combustion,  0319 

flames,  0319 

from  LNG,  P-0480,  0501 

LNG  boiloff  control,  P-0769 

transport,  0077 

Europe 

energy  policy,  0435 
gas  imports,  0160 
gas  reserves,  0160 
gas  supply-demand,  0435 
LNG  imports,  0658 
pipelines,  0286,  0849 

Exploration,  see  also  Geology,  specific 
country 
activity,  0025 
Alabama,  1 103 
capital  costs,  1104 
carbon  isotope  ratios,  0118 
computer  application,  0121, 0338,  0339,  0528 
effect  of  gas  price,  see  Reserves  —  supply 
supplements 
financing,  0236 
geology,  see  Geology 
Louisiana,  0024 
Mississippi,  0024,  0822 
mountains,  0341 
New  Mexico,  0238 
offshore,  see  Offshore  Exploration 
satellite  application,  0340 
seismic,  0022,  0025,  0121, 0339,  0341 
stratigraphic  traps,  0012,  0024,  01 19,  0238 
Tennessee,  0112 

Texas,  0024,  0119,  0239,  0527,  0529,  0901 
well  logs,  0338 
West  Germany,  0118 
world,  1104 

Explosions 

accident  reports,  see  Distribution 

Systems  -  safety.  Pipeline  Safety 
boilers,  0107 
bonding,  0082 
buildings,  1086 
engines,  0107 
gas  detector,  0107 
/a-s/ni  coal  gasification,  0534 
LNG,  see  LNG  Safety 
LP-gas,  see  LP-Gas  — 
safety 
nuclear,  0187 
plastic  pipe,  0963 
prevention,  P-0709 
static  electricity,  0963 

Finance 

coal  gasification,  see  Coal  Gasification 
engineering  economics,  0227 
independent  companies,  0236 
international  monetary  system,  0228 
investment  needs,  1129 
leasing,  0764 
method,  0229 
utility  revenues,  0331, 0520 

Finland 

pipelines,  0061,  0177 

Flame  Research,  see  also  Combustion 

acetylene,  0329 

adiabatic  temperatures,  1166 

combustion-air  vitiation,  0320 

equilibrium,  0873 

flame  length,  0881 

flame  monitoring,  0329 

flame  temperature,  0419 

heat  transfer,  0881 

hydrogen,  0329,  0419 

infrared  spectroscopy,  0877 

laminar  aerated  flames,  0409 

laminar  diffusion  flames,  0409 

lean-premixed,  0873^  — . 

propane,  0329  ■  ^  . 


radiation,  0887 
stabUity,  0409 
town  gas,  0419 

turbulent  diffusion  flames,  0872 
turbulent  premixed  flames,  0887 
ultraviolet  spectra,  0329 

Food  Processing, 
drying,  0208 

freezing,  0213,  0501, 0991 
refrigeration,  0213 
smoking,  0208 
steam  generation,  0208 

Fracturing 

m-siiu  coal  gasification,  see  Coal 
Gasification  —  processes 
wells,  see  Well  Stimulation 

France 

air  pollution  control,  0221 
air  separation,  P-1075 
analytical  methods,  0328 
boilers,  0980 
burners,  0098,  0221 
combustion,  1074 

distribution  systems,  0397,  0856,  0944, 

0957,  0959 

drilling,  0726,  0819,  0821 
energy  conservation,  0859 
exploration,  0341 
furnaces,  0966 
gas  imports,  0553 
gas  industry,  0232 
gas  processing,  0551 
gas  production,  0553 
gas  purifleation,  0914 
heat  processing,  0966 
heating,  0859,  0968 
hydrocarbons,  0328 
hydrogen,  1074 
ice  prevention,  0968 
kilns,  0098 

leak  control,  0491, 0949 
leak  detection,  1055 
liquefaction,  P-0483,  P-1075 
LNG  cold  use,  P-1075 
LNG  heating  value,  P-0304 
LNG  imports,  0720 
LNG  interchangeability,  P-0191 
LNG  regasification,  P-0191,  P-0304 
LNG  tankers,  P-0483,  1 152 
LNG  terminals,  0896 
metering,  0959 

nitrogen,  P-0191,  P-0483,  P-1075 
oxygen,  P-1075 
pipe,  0379 

pipelines,  0061, 0177,  0286 
plastic  pipe,  0856 

power  generation,  0221 , 0326,  1179 
turbines,  0326,  1179 
underground  storage,  0232,  0935 
ventilation,  0859 
warm-air  furnace,  0980 

Fuel  Cells 

carbon  dioxide  removal,  P-0556 
wastes  gasification,  0133 

Furnaces,  see  also  Kilns 
air  preheat,  0415,  P-0605,  1165 
aluminum  crucible,  0415 
burners,  P-0323,0405,0415,0417 
conversion  to  natural  gas,  0794,  1173 
energy  conservation,  0210,  0415,  0592,  0593, 
0689, 0691 , 0863,  0866,  1 165 
fixed-bed,  0860 
fluidized-bed,  0860 

glass-melting,  0404,  P-0509,  0966,  1162 
heat  exchangers,  1165 

heat  recovery,  0206,  0415,  0593,  0605,  0694, 
1165 

heat  transfer,  P-0509,  0510,  0603,  0693, 
0880,  0881 
infrared,  0417 
insulation,  1080 
jet,  0703 
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load  preheat,  1 165 
metal-treating,  0603 

aluminum,  0417,  0592,  0703,  1173 

annealing,  0210 

brass,  0703 

control,  0088 

copper,  0702 

hardening,  0210 

iron,  0860 

smelting,  0702 

springs,  0806 

steel,  0316,  0405,  0415,  0431, 0593, 
0691,  0863 

noise  control,  0982,  1 173 
performance  assessment,  1173 
radiant-tube,  P-0605 
rapid-heating,  0603 
tank,  0404 

temperature  control,  0405 
temperature  measurement,  0089 
thermal  stresses,  see  heat  transfer 
rapid-heating,  0703,  0805 
rotary  hearth,  0805 
shaft,  0860 
tunnel,  0794 
vibration  control,  0323 
walking-beam,  0806 
warm-air,  0689 


Gas  Fields,  see  also  specific  country 

North  Sea,  1025 

Texas,  0382,  0565,  0820,  0921 

Gas  Imports 
Belgium,  0553 
Canada,  0561 
Europe,  0160 
France,  0553 
Great  Britain,  0553 
Italy,0043,  0376,  0553 
Luxembourg,  0553 
Mexico,  0561 
pricing,  0614,  0615 
U.S.,  0164,  0408,  0561 
U.S.S.R.,  0562 

West  Germany,  0553,  0614,  0615 


Gas  Industry,  see  also  specific  country 
capital  costs,  0331, 0717,  1131 
customers,  0331 
gas  price,  0917 

effect  on  chemical  industry,  0695 
effect  on  conservation,  0521 
effect  on  consumer,  0519 
effect  on  exploration,  see 
Exploration,  Reserves  - 
supply  supplements 
effect  on  oil  imports,  0811 
effect  on  residential  heating,  0796 
effect  on  supply-demand,  0157 
effect  on  supply -reserves,  see 

Reserves  —  supply  supplements 
incremental  vs.  rolled-in,  0531 
Oklahoma,  0001,0997 
policy  formulation,  0894 
regulations,  0519,  1129 
TERA,  0796 
Texas,  0527,0529 
history,  1131 

materials  management,  1092 
planning,  0231,  0435,  0993,  1092,  1131 
purchasing,  1092 
revenues,  see  Finance 


Gas  Measurement 
density,  0225 
dewpoint,  0106 
heating  value,  0425,  0512 
hydrocarbon  level,  0707 
hydrogen  level,  0707 

interchangeability,  see  Analytical  Methods 
metric  conversion,  0778 
turbulence  parameters,  0705 
water  content,  0704 


Gathering  Systems 
Arctic,  0449 
Canada,  0532 

compressors,  0826,  0827,  0908 
computer  control,  0543 
construction,  0382,  0934 
corrosion  control,  0063,  0532,  0544 
design,  0544 

flow  measurements,  0449 
Great  Britain,  0543 
insulation,  0907 
safety,  0390 

sour  gas,  0532,  0544,  0907 
Texas,  0382 

two-phase  flow,  0449,  1017 
wet  gas,  0544 
world,  1047 

Generators 
gas,  0316,  0587 
standby,  0222 
start  system,  0222 

turbine-driven,  see  Power  Generation  — 
turbines 

Geology 
Black  Sea,  0240 
Celtic  Sea,  0241 

geochemical  measurements,  0240 
Indonesia,  0443 
methane  formation,  0660 
Norphlet  formation,  1103 
reserves  estimates,  0156 
Smackover  formation,  1103 
techniques  review,  0121 

Great  Britain 

air  pollution  control,  0249,  0327,  0423 
analytical  methods,  0423,  0607 
boUers,  0414,  0416,  1172 
burners,  0092,  0325,  0415,  0416,  0599,  1172 
cathodic  protection,  1051,  1052 
coal  gasification,  0035,  0249,  0253,  0256, 
0262,0348,0632,0902 
coatings,  0413,  1054,  1057 
combustion,  0092,  0423,  0607 
compressor  stations,  0148,  0567 
conversion  to  natural  gas,  0398,  0489,  1173 
corrosion  control,  0414 
distribution  systems,  0087,  0184,  0398, 
0489, 0778, 0954, 1069 
drilling,  0440,  0442,  0738,  0814,  0817, 

0838, 1140 

energy  conservation,  0415 

energy  policy,  0812 

environmental  control,  0567 

food  processing,  0991 

furnaces,  0415,0603,0880,  0881,  1173 

gas  fields,  0148,  0288,  0543,  0834,  0927 

gas  flow,  0706 

gas  imports,  0553 

gas  industry,  0812 

gas  measurement,  0706,  0707,  0778 

gas  production,  0543,  0553 

gas  purification,  P-0273,  0914 

gas  terminals,  0037,  0148,  0543,  0567 

gathering  systems,  0543 

heat  processing,  0404,  0405,  0415 

heat  transfer,  0603,  0880,  0881 

heating,  0325, 0991 

leak  control,  0489,  0954 

LNG  feed  purification,  P-0273 

LNG  plants,  0394 

LNG  storage,  0516,  P-0678 

LNG  tankers,  0076 

LNG  terminals,  0896 

LP-gas,  0516,  0517,  1191 

manufactured  gas,  0902 

marketing,  0991 

metric  conversion,  see  gas  measurement 

nitrogen  oxides,  0249,  0327 

noise  control,  0599 

odorization,  0955 

oil  gasification,  0245 

oil  production,  01 14 

ovens,  0413 

peakshaving,  0084 

pipeline  construction,  0056,  0061 , 0177, 


0288,  0374, 0384, 0385, 0566, 

0567, 0667, 0750, 0847, 0848, 

0927,  1045, 1047, 1054,  1056, 

1057 

pipeline  maintenance,  1052,  1056,  1057 
pipeline  operation,  0064,  01  84,  0543 
pipeline  safety,  0650,  0846 
pipeline  welding,  0750 
plastic  pipe,  0778,  1069 
power  generation,  0416 
pressure  regulation,  0954 
production  systems,  0037,  0647,  0650,  0738, 
0814,  0817,  0833,  0834, 0836,  0838 
safety,  0650,  0814,  0833,  0954 
thermodynamics,  0420 
total  energy  systems,  0595 
town  gas,  0245 

turbines,  0595,  1023,  1024,  1025 
underground  storage,  0084 
welding,  0836 
well  completion,  1 140 

Greece 

pipelines,  0177 

Guayana 
drilling,  0630 

Heat  Exchangers 
condenser  cleaning,  0508 
fouling,  see  condenser  cleaning 
furnaces,  1 165 
gas  processing,  1018 
heat  transfer,  0797 
incinerators,  0862 
packed  columns,  1019 
plate,  1021,  1157 
regenerators,  0206,  0211 
reradiative,  1082 
running-film  plate,  1157 
tubular,  1021 
wheels,  see  regenerators 

Heat  Processing,  see  also  Drying 
aluminum,  0209,0415,0417,  0592,0703, 
0862, 1173 
brass,  0703 
bricks,  0604 
carpet,  0211 

ceramic  and  tile  products,  0031, 0208,  0325, 
0415,0866 

controlled  atmospheres,  0316,  0404,  0431, 
0691, 0860,  0986 
copper,  0316,  0702 
cost  reduction,  0415,  0604 
energy  conservation,  0206,  0208,  02 10,  02 1 1 , 
0415, 0592, 0593, 0604, 0691 , 

0692, 0862, 0863, 0865, 0866, 

1080 

food  products,  see  Food  Processing 

glass,  0031 , 0208,  0404,  P-0509,  086 1 , 0966 

iron,  0860 

metal,  0031, 0088,  0208,  0325,  see  also 
specific  metal 
paper,  P-0804 
plastic,  P-0804 

steel,  0208,  0431 . 0593,  0692,  0863 
annealing,  0210,  0316 
carburizing,  0316,  0691 
hardening,  0210 
rehardening,  0691 
reheating,  0405 ,0415 
smelting,  0864 
springs,  0806 

Heat  Pumps 

energy  conservation,  0688,  0689,  0865,  1079 
residential,  0688,  0689 
solar -assisted,  1079 
vs.  gas  furnaces,  0689 

Heat  Recovery 
boilers,  1018 
Czechoslovakia,  0694 
economics,  0865 

energy  conservation,  0206,  0593,  0612, 
P-1082.  1165 
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furnaces.  0206,  0593,  P-060S,  0694,  1018, 

1165 

incineration,  0862, 0867 

LNG,  see  LNG  Utilization  —  refrigeration 

methanol  plants,  0499 

recuperators,  P-1082 

SNG  plants,  1018 

turbines,  0595,  0746 

waste  water,  0211 

water  heating,  0595 

wheels,  0612 

Heat  Tranrfer 

boilers,  0797,  1168 

effect  of  gas  injection/ejection,  0611 

finned  tubes,  0797 

fluidized  beds,  0635 

furnaces,  0509,  0693,  0880,  0881 

heat  exchangers,  0797 

heat  flux  density,  0881 

packed  columns,  1019 

radiant,  1082 

running-film  coefficient,  1157 
water  heaters,  0797 

Heaters 

burners,  P-0502,  0802,  P-0979 
catalytic,  P-0502 
combination,  0097 
corrosion,  0802 
infrared.  0863,  0968,  1088 
safety,  0701,  P-0979 
unvented,  P-0979 
valves,  0802 

Heating 

apartments,  0859 
bridges,  0968 
central,  0859 
commercial,  0412,  0991 
conversion  to  natural  gas,  0219,  0795 
cost  reduction,  P-0804,  P-1077 
energy  conservation,  0206,  0208,  0315,  0330, 
0412, 0434, 0436, 0612, 0688, 0689, 
0859, 0965,0969.0981, 1079, 1164 
food, 0208 
hospitals,  1079 

industrial,  0206,  0612,  0795,  0863 

infrared,  see  Heaters 

makeup  air,  0206 

offices,  0412,0981 

radiant,  0208,  0325,0389,  P-0804 

residential,  0097,  0325 

aerial  thermal  scanning,  1 164 
combination  system,  0220 
costs,  0796 

cost  reduction,  0689,  0690,  0859 
direct  air,  P-0979 
effect  of  deregulation,  0796 
effect  of  oil  shortage,  0219 
energy  conservation,  0689,  0690,  0859 
energy  consumption,  0315 
gas  vs.  electricity,  0796 
gas  vs.  oil,  0796 
heat  pump,  0688,  0689 
market.  0219,  0330 
solar.  0097,0220 
ventilation,  0859 
schools,  0869,  0969 
solar,  0097,  0220,  0981,  P-1077,  1079 
sports  arenas,  0869,  1088 
swimming  pools,  0869 
water,  see  Water  Heating 

Helium 

from  natural  gas,  0265,0268 
viscosity,  0420 

Humidity  Control,  see  Environmental  Control 
Hungary 

gas  processing,  055  I 
Hydrates 

associated  oil,  0276 

formation  control,  0276,  P-0389,  0576,  0652, 
P-1022 


gas  deposits,  0276 
pipelines,  1049 

Hydrocarbons 

analysis,  0707,  1084 

C4+. 0328 

C4  separation,  1084 

Gibbs  energies,  1154 

Henry's  constants,  1 1 54 

heptane,  0891 

hexane,  0428 

K-values,  0428,  0891 

mixture  with  decane,  0891 

mixture  with  ethane,  0891 

mixture  with  methane,  1 183,  1 184 

mixture  with  propane,  0891 

octane,  0428 

pentane.  0428,  0891,  1183,  1184 
phase  equilibria,  1 1 83,  1 1 84 
steam  reforming,  P-0733 
superheating,  1 1  50 
thermodynamics,  0144 
viscosity,  0328 

Hydrogen 

ammonia  production,  0039 
analysis,  0707 
combustion,  0319,  1074 
detectors,  P-0709 
diffusion  rate,  1163 
energy  system,  0002,  0919,  1163 
engine  fuel,  1074 
flames,  0319,  0329,  0419 
flammability,  see  Combustion 
from  coal  gasification,  see  Coal 

Gasification  —  hydrogen  production 
from  methane,  0028 
from  naphtha,  0028 
from  oil  gasification,  0029 
from  water,  0161,  P-0456,  0661, 0918,  0919 
fuel  ceU,  0918 
leak  detection,  1185 
liquefaction,  0501 
mixture  with  air,  0419,  P-0709 
mixture  with  benzene,  0422 
mixture  with  butane,  0422,  0427 
mixture  with  ethane,  0427 
mixture  with  hexane,  0422 
mixture  with  methane,  0427 
mixture  with  oxygen-nitr  >gen-water,  1074 
mixture  with  propane,  0427 
phase  equilibria,  0422 
pipelines,  1026,  1163 
purification,  0039 
safety,  P-0709 
storage,  0918 
thermodynamics,  0427 
turbine  fuel,  1074 
valves,  0711 
vehicle  fuel,  1 125 
viscosity,  0420 

Hydrogen  Sulfide 
corrosion  control,  1067 
enthalpy,  0515 

from  coal  gasification,  see  Coal  Gasification 
from  coke-oven  gas,  0362 
from  natural  gas 

amine  selection,  0450 
Girbotol,  0272 
low  pressure,  0450 
Texaco  process,  P-0455 
UOP  process,  P-0557 
wellhead  operation,  P-0274 
from  SNG.  0362 
from  waste  water,  0269 
K-values,  0428 
pipeline  corrosion,  0849 
solubility,  0515 
thermodynamics,  0144 

Imports,  see  Gas  Imports,  LNG  Imports, 
LP-Gas,  Methanol,  Oil 

Incineration 

energy  conservation,  0862 
heat  recovery,  0862,  0867 
industrial  wastes,  0862,  0867 


- 1 

municipal  wastes,  0884 
organic  solvents,  045 1 
water  polution  control,  0451 

Incinerators 
corrosion  control,  0884 
industrial.  0099 
smokeless,  0099 

Indonesia 

exploration,  0443 

gas  discoveries,  0443 

gas  Helds,  0192,  0443,  0476,  0675,  0910 

gas  processing,  0452,  0551, 0829,  0837,  0910 

gas  production,  0829 

LNG  exports.  0476,  0675 

LNG  planU,  0192,0476,0479,0675,0684 

LP-gas,  0452,  0829  ^ 

lutural  gas  liquids,  0829,  0910 

oU, 0476 

Insulation 

aerial  checking,  1164 
ceramic-fiber  blanket,  1080 
furnaces,  1080 
polyurethane  foam,  0907 
residential,  0521 
steam  pipes,  1081 

Interchangeability,  see  Analytical  Methods, 

LNG  Utilization,  Manufactured  Gas 

Iran 

gas  exports,  0562,  0740 

gas  fields,  0740 

gas  industry,  0658 

gas  processing,  0740 

gas  production,  0740 

gas  reserves,  0562,  0658,  0740 

LNG  exports,  0043,  0562,  0658,  0720 

LP-gas.  0562 

oil  fields,  0740 

oil  production,  0740 

petrochemicals,  0658 

pipeline  construction,  0061, 0175,  0384, 

0385, 1047 
pipeline  design,  1147 
pipeline  operation,  0175 

Iraq 

pipelines,  0061, 0384,  0385 
beland 

exploration,  0241 
gas  industry,  0810 
geology,  0241 
LNG  imports,  0810 
pipelines,  0832 
production  systems,  0832 

Italy 

analytical  methods,  0985,  1084 

coal  gasification,  0636 

compressors,  0169 

compressor  stations,  0369,  0923 

drilling,  0522,  0525,  0923 

exploration,  0043 

gas  discoveries,  0522 

gas  imports,  0043,  0376,  0553 

gas  processing,  0551 

gas  production,  0553 

gas  supply-demand,  0043 

hydrocarbons,  1084 

liquefaction,  0923 

LNG  imports,  0043,  0476,  0720 

LNG  terminals,  0896 

LP-gas,  1191 

ol, 0985 

pipelines.  0059,  0061,  0177,  0286,  0376, 
0384,0385,1047 
sulfur  removal,  0636 
turbines,  0169,  0369 
underground  storage,  0923 

Japan 

air  pollution  control,  01 10,  0610 
analytical  methods,  0106 
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coal  imports,  0006 

earthquake-proof  construction,  0070 

energy  supply-demand,  0003 

exploration,  0003 

food  processing,  0213 

gas  industry,  0003 

gas  measurement,  0106 

gas  purification,  0362 

gas  storage,  0069,  0070,  0185 

hydrogen  production,  0029 

leak  detection,  0086 

LNG  imports,  0003,  0006,  01  58,  0192,  0675, 
0855, 0936 
LNG  safely,  P-0308 

LNG  tanks,  P-0308,  P-487,  P-0582,  P-0583, 
P-0584,  P-0940 
LNG  tankers,  P-0486,  P-0940 
LNG  terminals,  0476,  0896 
LNG  utilization,  0213 
methanol  production,  0110 
nitrogen  removal,  0110 
oil,  1 1  38 

oil  gasification,  0029,  0033,  0106,  P-0640, 
P-0733 

oil  imports,  0003,  0006 

oxygen  production,  0213 

pipelines,  006 1 

power  generation,  0213 

reactor  emissions,  0610 

refrigeration,  0213,  P-0322 

SNG  production,  see  oil  gasification 

steam  reforming,  P-0733 

Joints 

aluminum-to-steel,  0082 
brazing,  0397 
cast  iron,  1 160 
coating,  0403 
heat  fusion,  0856 
LNG  systems,  0082 
metal-to-metal,  0397, 0856 
plastic-to-plastic,  0856 
sealing,  0489,  0856,  0951 
sleeves,  0856 
testing,  0397,  0964,  1 160 
transition,  0082 
underwater,  0750 

Kilns 

brick,  0604 

burners,  0098,  0415,  0604 
cement,  0866 

energy  conservation,  0415,  0866 
pottery,  0415 
rotary,  0098 

Latin  America 
drilling,  0630 
exploration,  0630 

Leak  Control 

effect  of  static  electricity,  0963 
gas  conditioning,  0489 
grease  injection,  0491, 0949 
humidification,  0954 
leak  reporting,  see  Distribution  Systems, 
Pipeline  Safety 
oQ  fogging,  0954 
pipelines,  0294 

polyurethane-foam  injection,  0491, 0949 

record  systems,  0782 

sealing,  0489,  0783,  0951,  0954 

Leak  Detection 
calculator,  0203 
flame  ionization,  0086,  0954 
hillsides,  0203 
hydrogen,  1185 
inspection,  1055 
mobile  units,  0086 
monitoring,  P-0709,  1 160 
pinpointing,  0784 
surveys,  0781, 0952 
training,  0952 

Liquefaction 

ab,  see  LNG  Utilization  —  refrigeration 


LNG  Measurement 

boiling  rates,  see  LNG  Safety  —  vapor 
dispersion 

Btu  adjustment,  P-0191,  P-0304,  P-0309 
Btu  measurement,  see  heating  value 
custody  transfer,  see  flow 
density,  0073,  0194,  0307,  0513,  0585 
flow,  0983 

heating  value,  0194,  0307,  0512,  0513,  0585 

interchangeability,  P-0191 

phase  equflibria,  0710,  1154,  1184 

pressure,  0073 

umpling,  0194 

solubility,  0710 

tank  gauging,  0193,  0194 


LNG  Storage 
aboveground  tanks,  0677 
aluminum,  0299,  1151 
bottoms,  P-0301 
concrete,  P-0485,  1 149 
cooldown,  0766 
cost  reduction,  P-0301,  P-0582 
dikes,  1 1 56 

double-wan,  0192,  0299,  0476,  P-0485, 
P-0583,  0675, 0684, 0766,  1151 
foundations,  P-0577,  0766 
heat  leaks,  0197 
maintenance,  0766 
painting,  1189 
purging,  0766 


boUoff,  P-0483,  P-0484,  ^-0770,  P-0970, 

P-1064 

cost  reduction,  P-0768,  P-0771 

energy  conservation,  P-0770 

equipment,  0270,  0481 ,  P-094 1 , 0970 

feed  purification,  see  LNG 

helium,  see  Helium 

hydrogen,  see  Hydrogen 

nitrogen,  see  Nitrogen 

oxygen,  see  Oxygen 

processes 

control,  0580 
cost  reduction,  P-0941 
design,  0580 
expander,  P-0770 
Exxon,  P-0768,  P-0941 
hydraulic  compression,  0923 
Linde,  P-0770 

MCR,  0192,  0675,  0684,  0936,  1153 

mixed-refrigerant,  0079,  P-0768,  P-0941 

onsite,  P-0762 

PhUlips,  P-0771 

propane-MCR,  0684 

review,  0145 

Tioga  Wells  Corp.,  0677 

Liquids  Recovery,  see  Processing 
LNG 

cold  recovery,  see  LNG  Utilization  — 
refrigeration 
derichment,  P-0191 

feed  gas  purification,  0270,  P-0273,  0677,  0758, 
P-0771,  1027 

financing,  see  specific  system 
interchangeability,  see  LNG  Utilization 
odorization,  see  LNG  Safety 
solidification,  P-0303,  P-0679 
trace  contaminants,  0758 
vs.  alternatives,  1 127,  1134 

LNG  Imports 
Europe,  0658 
France,  0720 
Ireland,  0810 
Italy,  0043,  0720 

Japan,  0003,  0006,  0158,  0192, 0476, 0675, 
0720,0855,  0936 
prices,  0742 
project  planning,  0721 
U.S.  from  Alaska,  0058,  0176,  1044 
U.S.  from  Algeria,  0586,  0561, 0720,  1065, 
1151, 1152, 1153 
U.S.  from  Indonesia,  0742 
U.S.  from  Iran,  0562,  0658,  0720 
U.S.  from  U.S.S.R.,  0164,  0721 
West  Germany,  0230 

LNG  Insulation 

balsa  wood,  0074,  P-0301 

cargo  tanks,  see  tankers 

foam  glass,  0766 

heat -leak  analysis,  0197 

perlite,  0766,  1151 

plywood,  0074 

polyurethane  foam,  0074,  0077,  00078,  P-0301, 
1062 

tanks,  0078,  0197,  P-0301,  1062 
tankers,  0074,  0077,  P-0301,  P-0306 
vacuum,  0677 
venting-gas  cooling,  1062 


tankers,  0073,  0193,  0194,  0307 
temperature,  0073 

LNG  Odorization,  see  LNG  Safety 

LNG  Pipelines 
design,  0761 
safety,  see  LNG  Safety 
vs.  alternatives,  1049 
welding,  0757 

LNG  Plants,  see  also  specific  country 
Alaska,  0176,  0854,  0929,  1044 
baseload,  0079,  0481, 0720,  0765,  0767, 

1153 

California,  0677 
capital  costs,  0481, 0764,  0929 
cost  reduction,  0481 
design,  0394 

equipment,  0079,  0481 , 0758,  0854 

financing,  0299,  0764 

Idaho,  0937 

maintenance,  0766 

map,  0767 

Massachusetts,  0299,  0766,  1 1 55 

New  York,  0198 

operating  costs,  0481 

operating  experience,  1065 

personnel  training,  0766 

safety,  0198,  0394,  0773 

satellite,  0299,  0395,  0720,  0765,  0767 

surveys,  0720,  0765 

world,  see  surveys 

LNG  Regasification 
cold  use,  see  LNG  Utilization  — 
refrigeration 

combined  with  ethylene  plant,  P-0480 
combined  with  gas  compression,  P-0304, 
P-0309 

direct-fired  system,  0773 
environmental  control,  1128 
plants  survey,  0765 
rectification,  0309 
running-film  system,  1157 
safety,  0773 
turbine  heat,  0581 

LNG  Safety 
explosions,  0683,  1156 
fires,  0198,  0302,  0394,  0478,  0482,  0683, 
1156 

geysering  prevention,  0761 
leak  detection,  0198 
odorization,  0395 
research  needs,  0683 

rollover  prevention,  see  LNG  Storage  —  safety 
spills,  0302 

cloud  formation,  0189 

containment,  0683,  0773,  1 149 

evaporation,  0199 

evaporation  rates,  1158 

hazards,  0189,0683,  1156 

on  land,  0198,  0676,  0683,  1156,  1158 

on  water,  0074,0199,0683,  1150,  1156 

spreading,  0199 

vapor  dispersion,  0198,  0676,  0683, 

1156 

standards,  0198,  0297,  0683 
stratification,  see  LNG  Storage  — 
safety 

water  pollution  control,  0155 
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safety,  0766.  1149,  MSI,  1 1 S6 
steel,  0299 

supports.  P-0S82,  P-0S83 
welding,  0757,  0766 
N)iloff  control,  P-0769,  P-0939 
boiluff  reliquefaction,  P-0483 
boiloff  use,  1062 
capacity,  0188 
cargo  tanks 

aluminum,  0073,  0077,  0082,  0083,  0196, 
P-0763 

bottle-type,  0196 
bottoms,  P-030 1 
Bridgestone,  P-0940 
Chicago  Bridge  &  Iron,  P-0942 
concrete,  0516,  P-0680 
construction,  0082,  0083,  P-0584,  0682 
cost  reduction,  0074,  P-0190,  P-0300, 
P^301,  P  0303,  P^31 1,  P-0312, 
P-0482,  P-0486,  P-0582,  P-0679, 
P-0680,  P-09.39,  P-0940,  P-1061 
cylindrical,  P-0300 
double-wall,  P-0190,  P-0584,  P-0940, 

1152 

Gaz  Transport,  0853,  I  152 
General  Dynamics  Corp.,  P-0763 
inerting,  see  purging 
integrated,  P-0942 
level  measurement,  see  LNG 
Measurement  —  tankers 
Linde,  P-0939,  P-1061 
liners,  P-0942 
modular,  P-0680 
multivessel,  0477 
PDM,  P0312 
plastic,  P-0190 

purging,  P-0478,  P-0482,  P-0483 
review,  0076 

safety,  0074,  P-0190,  P-0300,  P-0306, 
P-0308.  P-031  1,  P-0478.  P-0482, 
0682,  P-1061 
ship  stability,  P-0486 
solidified  LNG,  P-0303 
spherical.  0077,  0078,  0082, 0083, 
P-0300,  P-0305.  P-0306.  P-0312, 
0578.  0579, 0936 
stabilization,  P-0310 
steel.  0072,  0078 

supports,  0078,  P-0300,  P-0303.  P-0305, 
P-0312,  P-0582,  0680 
testing,  P-0308  . 

warm-up,  P-0678 
welding,  0757 
inground,  P-0487 
insulation,  see  LNG  Insulation 
safety 

failure  control,  P-031 1, 0773,  P-1061 

fires.  P-0478,  P-0482 

inspection,  0078 

insulation.  P-0306 

purging,  P-t'478,  P-0482 

rollover,  see  stratification 

spUls,  1 149,  1156 

stratification,  0585,  0683,  0760,  1151 

testing,  P-0308 

vs.  dense -phase  gas,  P-0475 

LNG  Terminals,  see  also  specific  country 
Alaska,  0058,  0927 
California.  0058,  0176 
capital  costs,  0929 

design,  01 89,  0682, 0772,  1063,  1151 
environmental  factors,  1151 
Georgia,  0586,  1153 
map. 0767 

Maryland.  0772,  1151,  1153 
New  York,  0760 
operating  costs,  0682 
regulations,  0896 
safety,  0189 
siting,  0189 

surveys,  0720,  0765,  1063 
truck,  0677 

LNG  Transfer 
cost  reduction,  P-0678 
loading  pipelines,  1151 
pumps.  P-0478 


safety,  P-031 1 ,  P-0478,  0683,  0774 
tanker  loading-unloading,  P-01 95,  0307, 

P-031 1,0760,  1063,  1 151 
trailer  loading-unloading,  0677,  0773 
tunnel,  1151 
valves,  P-031 1 

vapor  handling,  see  tanker  loading-unloading 

LNG  Transport 
barge,  0682 
capital  costs,  0929 
highway.  0270,  0395, 0677 
operating  costs,  0080,  0682 
regulations.  0682,  1066 
safety,  0078,  0395,  0477,  0682 
tanker 

auxiliary  equipment,  0855 
boilers,  0071 

boiloff  control,  P-0681,  P-0769,  P-0770 
boiloff  reliquefaction,  P-0483,  P-0484, 
P-0970 

boiloff  use,  0077,  P-0484,  P-0681 ,  P-0970 
bottle-type  design,  0196 
cargo  measurement,  see  LNG 
Measurement  -  tankers 
concrete,  05 1 6 

construction,  0081,  P-0763,  0853 
conversion  to  LNG,  P-0190 
costs,  0682,  0929 
cost  reduction,  0074,  0080,  0501, 

P-0681.  P-0763,  P-0970 
El  Paso  Paul  Kayser,  1 1 S2 
gas-fueled,  see  boiloff  use 
inert-gas  systems,  P-0482,  0587 
integrated  design,  0072,  0477,  P-0763 
large-capacity,  0080 
listing,  0075 
Lucien,  0077 
maintenance,  0855 
membrane  design,  0074 
Montana.  0078 
Norman  Lady,  0078 
regulations,  0896 
review,  0076 
safety,  0074,  0477 
self-supporting  design,  0074 
spherical  tank  design,  see  LNG 
Storage  —  cargo  tanks 
standards,  1066 

turbine-driven,  0072,  0077,  0078 
vs.  methanol,  0280 

LNG  Utilization 
cold  use,  see  refrigeration 
interchangeability,  see  LNG 
Measurement 

peakshaving.  0299,  0937,  1 155 
refrigeration,  0967 

air  separation,  0213,  0501,  P-1075 
ethane  recovery,  P-0480 
food,  0213, 0501 
helium  production,  0501 
hydrogen  production,  0501 
industrial  wastes,  0213 
liquids  recovery,  P-0361,  0501 
nitrogen  liquefaction,  0501,  P-1075 
oxygen  liquefaction,  0213,  0501,  P-1075 
power  lines,  0213,  0501 
SNG  production,  0029 
tanker  fuel,  see  LNG  Transport  -  tanker 

Logging 

acoustic,  0995,  1 140 
borehole  gravimeter,  0994 
bypassed  production,  0994 
casing  defects,  1035 
computer  application,  1 140 
electromagnetic,  0995 
gamma  ray,  1 140 
gradiometer,  0994 
mineral  effect,  1 140 
overpressure  prediction,  0995 

LP-Gas 

agricultural  market,  1090,  1091 
/air  mixture,  0398,  0429,  1086 
air  pollution  control,  01 10 


appliances,  1089 

automotive  fuel,  see  Air  Pollution  Control  — 
automobiles 
burners,  P-0602, 0989 
Canada.  0714,  1087 
defoliation,  see  agricultural  market 
density,  0585 
distribution,  0398,  0987 
distributors,  07 1 3,  07 1 6,  0989,  1 1 90 
energy  conservation,  0716  ' 

engine-fuel  market,  0429,  0989,  1091 
explosions,  see  safety 
exports,  1091 
fires,  see  safety 
furnaces.  0431 
heaters,  1088 
heating  value,  0585 
ice  surfacing,  see  recreational  market 
imports,  0562,  0715 
industrial-refinery  market,  1091 
insulation,  0517 
Iran,  0562 

marketing,  0716,  1191 
measurement,  0585 
meters,  1 186 

methanol  production,  0110 
Nigeria,  0720 
odorization,  0494 
personnel  practices,  0988 
petrochemical  market,  1091 
price,  0714,  0715,0716,  1085 
production,  0734,  0736,  0809,  0829 
pumping  system,  0429,  1192 
ranges.  P-0602 

recreational  market,  1088,  1089 
recovery,  see  production 
regulations,  1085,  1186 
residential-commercial  market,  0716,  1091 
safety,  0429,  0701, 0712,  1086,  1 187,  1 188 
sales,  0989,  1091 
Saudi  Arabia,  0226 

SNG  production,  0027,  0029,  0122.  0398, 
P-0448,  P-0640,  0643,  P-0733, 

1011,  1091,  1 108 
standards,  1066 
standby  fuel,  0989,  1 192 
storage,  0578 
barges.  0829 

cargo  tanks.  0517,  0682,  0712 
Indonesia,  0452 
measurement,  0585 
offshore.  0452 
refrigerated,  0516 
safety,  0712 
tank  painting,  1 1 89 
underground, 0027, 0429 
supply-demand,  0002,  0226,  0713,  0715,  0809, 
1087 

terminals.  0715 
transport 

barges,  05 1 6 
capital  costs,  05 1 6,  05 1 7 
costs,  0715 
pipelines,  1032 
raU  cars,  0430,  07 1 3.  1 1 87 
regulations,  0430,  1066 
safety,  0430,  0712,  1187,  1188 
tankers,  0516,  0517,  0682,  0853,  1066 
trucks,  0713 
world,  0715 
utility  market,  1091 

vehicle  fuel,  see  Air  Pollution  Control  — 
automobiles,  forklifts 
world,  0809 

Luxembourg 
gas  imports,  0553 


Mains 

cast  iron,  1 160 
sealings,  0783,  0850,  0951 
storage,  0084 


Malaysia 

exploration,  0158 
LNG,  0158 
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Manufactured  Gas 
cutting  torches,  1190 
producer  gas,  0035,0902,  1002 
producer  gas  from  coal,  see  Coal 
Gasification 

SNG  from  agricultural  products,  see  Wastes 
Gasification 

SNG  from  LP-gas,  see  LP-Gas 
SNG  from  oil,  see  Oil  Gasification 
synthesis  gas,  0039,  1 134 
town  gas,  0245,  0419 

Marketing 

chemical  industry,  0695 
commercial  load,  0331, 0991 
effect  of  conservation,  0695 
energy  conservation,  0330 
gas  sales,  0331 
industrial  load,  0331 
insulation,  0330 
load  forecasting,  0722,  0958 
residential  load,  0330,  033 1 , 0958 
weather  forecasting,  0722 

Mercury 

from  natural  gas,  0758 
Meters 

accuracy,  see  Metering 

automatic  remote  reading,  0495,  0496,  0591 
calibration,  0606,  0960 
diaphragm,  0788 
displacement,  0574,  0751 
flowmeters,  0418,  0861,0983,  1174 
index  glasses,  0788 
large-volume,  see  Metering 
leak  detection,  0788 
LP-gas,  see  lP-G*s 
maintenance,  0737,  0788,  1186 
orifice,  0606,  0882 
pressure  identification,  0788 
proving,  0574,  0606,  0751, 0788,  0960 
reading,  automatic,  see  automatic  remote 
reading 

residential,  0495 

risers,  0490,  0948 

rotary,  0606,  0788 

sonic,  0100,  0760,  1174 

temperature  compensation,  0788 

testing,  see  calibration,  proving 

turbine,  0606,  0882,  1152,  1162, 1175 

ultrasonic,  1 174 

vortex,  0983 

Metering 

accuracy, 0313, 0512,0574, 0751,  1 162, 1 186 

computer  application,  0209,  0418,  0496 

custody  transfer,  1070 

density ,  see  Gas  Measurement 

developments,  0788 

effect  of  pulsation,  1059 

France,  0959 

industrial,  0209,  0418,  0592,  0692,  0861, 
1094, 1162 

in-plant,  0209,  0592,  0692,  0861 

large-volume,  0100,  0313,  0574,  075 1,  1 162 

load  monitoring,  0861 

mass  measurement,  0512 

offshore  platforms,  0737 

pulsating  flow,  1175 

recorders,  0959 

standards,  1070 

stations  0313,0737,  1162 

Methanation,  see  Coal  Gasification, 

Methane,  Oil  Gasification 

Methane 

air  pollutant,  see  Ak  Pollution  Control 

combustion,  0212,  0319,  0423,  0696,  0697 

density,  0888 

diffusivity,  see  solubility 

enthalpy,  0609,  0808 

flames,  0319 

from  agricultural  products,  0616 
from  carbon  dioxide,  P-0350,  P-0456 
from  methanol,  1126 


geologic  origin,  0660 
Henry's  constants,  0426 
K-values,  0428 
liquor,  0888 

mixture  with  argon,  0609 

mixture  with  butane,  0422,  1154 

mixture  with  carbon  monoxide,  0426,  P-0350 

mixture  with  ethane,  1154 

mixture  with  heptane,  0422 

mixture  with  hexane,  0422 

mixture  with  hydrogen,  0427 

mixture  with  nitrogen,  0808,  1182 

mixture  with  propane,  0426,  1154,  1183 

phase  equilibria,  0422,  0426,  1 154,  1 182 

reforming,  see  Reforming 

solid,  P-0679 

solubility,  0422 

thermodynamics,  0144,  0427 

viscosity,  0420,  0427 

Methanol 

costs,  0444,0698,  1 126,  1 127,  1 132 
environmental  control,  1 127 
from  coal,  0031 , 0444,  0499,  0698,  0903, 
1004,  1126, 1127,  1132,  1134 
from  natural  gas,  0280,  0499,  0758,  0903, 
1127, 1134 
from  oil,  0499,  0903 
from  wastes,  1 1 26,  1127 
from  wood,  1 1 26,  1 1 27 
gas  supply  supplement,  see  Reserves 
hydrate  control,  0652 
peakshaving,  1 127 
plants,  0280,  0499,  1127 
power  generation,  0698 
price,  1126,  1 127 
SNG  production,  1127 
synthesis  gas  purification,  0039,  1 122 
transport  with  oil,  1 127 
turbine  fuel,  1 1 26,  1 1 27 
vehicle  fuel,  0700,  1125,  1126,  1127 
vs.  LNG,0280,  1127,  1134 

Mexico 

drilling,  0437,  0527,  0617 
exploration,  0527,  0630 
gas  exports,  0561 
gas  fields,  0272 
gas  imports,  0561 
gas  industry,  0617 
gas  purification,  0272 
gas  reserves,  0617 
LNG  cold  recovery,  0967 
oil,  1138 

pipelines,  0061, 0385,  0569,  0573 
refrigeration,  0967 
well  stimulation,  0922 

Morocco 
pipelines,  0061 

Natural  Gas 
composition,  0425 
compressibility,  0608 
consumption,  0408,  0695,  1030 
dewpoint,  0705 

effect  on  appliance  corrosion,  0802 

enrichment,  0265, 0270,  see  also  Processing 

flaring,  0837 

geologic  origin,  0660 

heating  value,  0425 

hydraulic  compression,  0923 

in  seawater,  0240 

interchangeability,  0256 

reinjection,  see  Reservoir  Operation 

reserves,  see  Reserves 

solid,  P-0679 

transport  by  airship,  P-0368 
upgrading,  see  enrichment 
vehicle  fuel,  see  Ak  Pollution  Control  — 
automobiles 


Natural  Gas  Liquids,  see  also  Ethane, 

Hydrates,  LP-Gas,  Natural  Gasoline 
cryogenic,  0710 
Indonesia,  0829 
phase  equUibria,  0710 


production,  0154,  0363,  0734,  0736,  0837, 
1103 

reserves,  0363 
sales,  1091 

SNG  production,  0027,  0250,  1018 
solubility,  0710 
supply-demand,  0002,  0154 
underground  storage,  1068 
world,  01  54 

Natural  Gasoline 

from  natural  gas,  0735,0736 

SNG  production,  101 1 

Netherlands 

distribution  systems,  0777,  1163 

drilling,  01 14,  0821 

energy  supply -demand,  0915 

gas  composition,  0425 

gas  discoveries,  0147 

gas  exports,  0043,  0376,  0553 

gas  heating  value,  0425 

gas  processing,  055  1 

gas  production,  0147,  0553 

gas  purification.  091  3 

hydrogen,  1 163 

LNG,  0938 

LP-gas,  1191 

marketing,  1 191 

pipelines,  0061, 0147,  0177, 

0286,0384,0385,0462, 

0749, 0848 

plastic  pipe,  0777,  1 163 
production  systems,  0045 
well  completion,  0045 

New  Zealand 

boilers,  1 168 

gas  production,  1 120 

pipelines.  0061, 0384,  0385,  1047 

Nigeria 

gas  processing,  055  1 
LNG,  0720 
LP-gas,  0720 
pipelines,  0385 

Nitrogen 

cold  carrier,  see  refrigerant 
enthalpy,  0808 
from  LNG  feed,  0758 

from  natural  gas,  0265,  0270,  0677,  P-0771 
K-values,  0428 

liquefaction,  P-0483,  0501,  P-1075 

liquid,  0676,  P-1061 

LNG  derichment,  P-0191 

LNG  purging,  P-0483,  0766 

methane  combustion,  0212 

mixture  with  hydrogen-oxygen-water,  1074 

mixture  with  LNG,  P-0191 

mixture  with  methane,  0808,  1182 

phase  equilibria,  1 1 82 

propane  combustion,  0212 

refrigerant,  P-0501,  P-0762,  P-0770 

spills  on  land,  0676 

storage,  P-1061 

thermodynamics,  0144 

valves,  071 1 

Nitrogen  Oxides 

air  pollutants,  see  Ak  Pollution  Control 
combustion  fundamentals,  0409 
effect  on  methane  combustion,  0696 
from  coal  gasification,  0249 
from  methane-air  flames,  0423,  0697 
from  propane-air  flames,  0975 
formation,  see  Combustion 
in  methane  flames,  0320 
measurement,  see  Ak  Pollution  Control 
prediction,  0870 


Noise  Control 

burners,  P-0323,0595 

compressor  stations,  0052,  0292,  0370 

dbtribution  systems,  0790 

furnaces,  P-0323,0982 

gas  venting,  0052 

legislation,  0945 
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pavement  breaking,  0945 
pressure  regulation,  0971 
pump  stations,  0292 
valves,  0971 

Norway 

drilling,  0113,0115.0821 

gasTields,  0461,  1023 

LNG  tankers,  0077,  P-0306 

LP-gas,  1191 

oil  production,  0114 

pipelines,  0061, 0177,  0378,  0380, 

0384,  0385 

Odorants 
adsorption,  0955 
DMS,  0589 

effectiveness,  0297  , _ _ 

ethyl  mercaptan,  0589 
injection  system,  0494 
migration  through  soil,  0786 
monitoring,  0956,  0984 
selection,  0955 
stability,  0297 
THT,  0589 

Odorization 

Czechoslovakia,  0589,  0786 
effect  of  pentanes-plus,  0589 
Great  Britain,  0955 
LNG,  0395 

Offshore  Drilling 
Arctic,  0008 

Atlantic  Coast,  see  Offshore  Exploration 

Australia,  0523 

blowout  control,  see  Drilling 

California,  0818 

costs,  0120 

deepwater.  0010,  0014,  0019,  01 13.  0120, 
0523, 0627, 0648, 0738, 081 5, 

0819 

Great  Britain,  0442 
Latin  America,  0630 
monitoring,  0996 
New  Zealand,  1120 

North  Sea,  0014,  0113,  0114, 0115, 0440, 
0442, 0524, 0627, 0648, 0651, 
0726, 0738,  0814,  0817,  0818, 
0838, 1140 
Norway,  0113 
Philippines,  0723 
safety.  0440,  0814 
swamps,  see  Drillii^ 

U.S.S.R.,  0819 

water  pollution  control,  0155 

Offshore  Drilling  Equipment 
artificial  islands,  0008,  see  also 
platforms 
barges,  see  rigs 
cost  reduction,  0815 

deepwater.  0113,  0115,  0524,  0627,  0648, 
0651,0723,  0738,0815,0816, 
0818,  0821 
drillships,  see  rigs 
failures,  0441 
instrumentation,  0996 
pipe  racker,  0816 

platforms,  0113,  0441, 0523,  0524,  0627, 
0648,  0651,  0738,  0814,  0815, 
0818, 0821, 0835, 0838,  0900, 
1051, 1120 

positioning  systenu,  0010,  0819,  0821 
repair  vessels,  0817 

rigs.  0014,  0115,  0440,  0723,  0725,  0726, 
0816,  0819,  0821,0996.0998 
risers,  0440 
steel  selection,  0441 
supply  vessels,  0817,  0838 

Offshore  Exploration 

activity  statistics,  see  Exploration 

Atlantic,  1029 

Atlantic  Coast,  0020 

Black  Sea,  0240 

Dead  Sea,  0240 

Japan,  0003 


Latin  America,  0630 
Malaysia,  01 58 
navigation  system,  0023 
Red  Sea,  0240 
seismic  profiling,  0819 
seismic  prospecting,  0023,  0025 
U.S.S.R.,  0819 
world,  0727 

Oil 

Alaska,  0276 
Australia,  0281 

consumption,  see  supply-demand 
effect  of  hydrate  formation,  0276 
effect  on  balance  of  payments,  see  policy 
formulation 
fields,  1023 
forecasts,  1030,  1119 
Great  Britain,  0812 

imports,  0155,  0228,  0408,  0520,  0811,  1138 

Japan,  0740 

Mexico,  0617 

North  Sea,  1023,  1025 

pipelines,  0061, 0297,  0449,  0704,  1032, 

1046, 1127 

policy  formulation,  0228,  1096 

power  generation,  0408 

prices,  0563,  0796,  1096 

production,  0408,  0563,  0740,  1025,  1028 

reserves,  1025,  1 139 

secondary  recovery,  0740 

spills,  0020 

supply-demand,  01  54,  0408,  0520,  1030,  1138 

supply  shortage,  1125 

transport  by  airship,  P-0368 

vanadium  content,  0985 

world.  0154,  1138 

Oil  Gasification 

ammonia  production,  0090,  0091 
asphalt,  P-0244,  P-0261 
catalysts,  0128,  P-0244,  P-0261.  P-0641, 
P-1016 

combined  with  coal  gasification,  P-0244, 
P-0261 

cost  reduction,  P-0823 
crude,  0029,  0040,  0090,  0091 .  P-0244, 
P-0254.  P-0261,  P-0344,  P-0448. 
P-0538.  P-0823.  P-1006.  P-1016 
desulfurization,  0040,  0643 
environmental  control,  1128 
gas  oO.  P-0344,  P-1016 
heavy  oO.  0317 
high-sulfur,  0257 
hydrogen  production,  0029 
kerosene,  P-0640,  P-0641 
light  petroleum  distillates,  P-0448 
low-Btu,  0257 

naphtha,  0028,  0029, 0033, 0090, 0091, 
0122,  0245,  0317,  P-0640, 

P-0641,  P-0643.  071 1, 0917, 

101 1,  1014,  P-1016,  1128 
nuclear  heat  source,  0028 
plants 

conversion  from  town  gas,  0245 

feedstock  supply,  0917 

heat  recovery,  1018 

Dlinois,  0250,  0392,  1011,  1018 

Japan,  0033 

Michigan,  0027 

New  Jersey,  071 1 

New  York.  0122.  0643,  1014 

review,  0245 

utilities  production,  P-0823 
valves,  071 1 
Virginia,  1108 

power -generation  fuel,  see  low-Btu 
processes 

Babcock  A  Wilcox,  see  single-reactor 
British  Gas  Corp.,  see  CRG,  FBH,  GRH 
costs,  0090,  0317 

CRG,  0027,  0033,  0122,  0245,0250, 
1011, 1014,  1018 
ERG,  0029 
Esso.  P-0244,  P-0261 
Exxon,  P-1016 
FBH,  0029 
GRH,  0245,  P-0823 


Hydrocarbon  Research  Inc.,  P-0448 

ICI.0245 

IGT,  P-1006 

Japan  Gasoline  Co.,  Ltd.,  P-0640, 
P-0733 

Metallgesellschaft  AG,  P-0641 
Osaka  Gas  Co..  Ltd.,  see  ERG 
partial  oxidation,  0090,  0317 
Phillips,  P-0344 
plug-flow  reactor,  P-0448 
Pullman.  P-0S38 
pyrolysis,  P-02 5 4 
Shell,  0090.  0317 
single-reactor,  0128 
Synnat.  P-0344 
Texaco,  0090.  009 1,0317 
Wyoming  concept,  see  single-reactor 
residual.  P-0244,  P-0261, 0317,  P-1006, 
P-1016 

town  gas  production,  see  Manufactured  Gas 

Oil  Shale 
production,  0163 
reserves.  0163,  1139 

Oil  Shale  Gasification 
costs,  0163 
forecasts,  0163 

processes,  P-0244,  0261, 0342,  P-1006 
water  requirements,  0645 

Cil  Shale  Liquefaction 
capital  costs,  0444 
costs,  0163 

environmental  control,  1128 
processes,  0444 
vehicle  fuel,  1125 
water  requirements,  0645 

Ovens 

microwave,  0504 
self-cleaning,  0413 

Oxygen 

from  air  separation,  0352 

from  LNG  feed,  0758 

from  natural  gas,  1 121 

liquefaction,  0213,  0352,  0501,  P-1075 

liquid,  P-1061 

storage,  P-1061 

I^kistan 

pipelines,  0061,  0384,  0385,  1047 

Peakshaving 
Great  Britain,  0084 
interruptible  loads,  0722 
LNG,  see  LNG  Utilization 
methanol,  1 127 
storage  mains,  0084 

Fentane,  see  Hydrocarbons 

Perronnel  Practices 
meter  repair,  0788 
training,  0295,  0774,  0776,  0788, 
0952,0988 

Peru 

drUling,  0630,  0900 

Petrochemicals 
carbon  black,  P-0594 
effect  of  energy  supply,  0500 
from  coal,  P-0594,  1134 
from  natural  gas,  1134 
growth  rate,  0500 

Pipe 

aluminum,  0372,  0856 
asbestos-cement,  0858 
cast  iron,  0858 
coating,  see  Coatings 
equivalent  roughness,  0825 
handling,  0403 
plastic 

ABS,  0205 
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acetal,  0205 
CAB,  0205 
compatibility,  0943 
diffusion,  1 163 

distribution  use,  see  Distribution 

Systems  —  construction,  maintenance 
effect  of  a-c  lines,  0791 
effect  of  gas  constituents,  0777 
explosions,  0963 
fittings,  0490,  0793,  0943 
FRP,  P-0190 
gas  effect,  0205 

joining,  0748,  0777,  0793,  0856,  0943, 
0947,  0964 
lightning,  0963 

locating,  0488,  0490,  0588,  0778 
mains  and  service  renewal,  see 

Distribution  Systems  -  maintenance 
nylon,  0205 

polyethylene,  0200,  0204,  0205,  0687, 
0748,  0777, 0778,  0793,  0856, 

0943, 0947,0961,0964,  1069,  1163 
PVC,  0200,  0205, 0777,  0778,  0858,  1163 
recycling,  0947 
research  program,  0201 
rupture  control,  0858 
safety,  0297,  0748,  0777,  0791, 0962, 
0963,  0964 

standards,  0297,  0778,  0962 
static  electricity,  0963 
testing,  0201,  0204,  0205,  0778,  0791, 
0793,  0961,  0962, 0964 

steel 

Arctic  lines,  0068 

corrosion-resistant,  0907 

fracture  propagation,  0066,  0067,  0068 

hooped,  0379 

manufacture,  0379 

Mn-Mo-Cb,  1 144 

rupture  control,  0858 

testing,  0068,  1 144 

welding,  see  Pipeline  Welding 

X-52,  0066 

X-60,  0066,  0067 

X-65,  0068 

Pipelines 

capsule,  see  Pipeline  Design 
gas  hydrates,  see  Pipeline  Des^n 
vs.  airship  transportation,  P-0368 

Pipeline  Construction,  see  also 
specific  country 
Alaska,  see  Arctic 

Arctic,  0058,  0170,  0172,  0176,  0449, 
0717,0929, 1039,  1041,  1043, 

1044, 1048, 1 145 
coatings,  P-0388,0466,  1054 
environmental  control,  0718 
equipment,  0568,  1046 
flanges,  1042 
insulation,  1046 
map,  1038 

offshore,  0364,  1048 
permafrost  protection,  01  55,  0375, 
P-0388,  1046 

steel  selection,  0183,  0669,  1040 
valves,  0381,  1040 
vs.  alternatives,  0997 
winterizing,  0568,  1046 
capital  costs,  0331,  0386,  0717,  0929, 

0997, 1147 
crossings 

aerial,  0460 
forests,  0382 
gorges,  0373 
multiple,  0460 

rivers,  0373,  0387,  0460,  0573 
road,  0899, 1159 
environmental  control,  0567 
equipment,  1046 
survey,  0054,  0171 
tooU,  0171 
trenches,  0054,  0899 
winterizing,  0568 
Europe,  0286 
la'ge-diameter,  0749 
mileage,  0177,  1039,  1041,  1047 


offshore 

anchoring,  0180 
Arctic,  see  Arctic 

bending  control,  0055,  0057,  0173, 
0181, 0371, 0374,  0377,  0378, 

0464, 0465, 0566,  0571, 0572, 

0670 

computer  simulation,  0571 
concrete  stripping,  0667 
connections,  see  tie-ins 
current  effects,  0464,  0465 
deepwater,  0055,  0056,  0057,  0059 
0173,  0174,  0181, 0288,  0289, 

0371, 0374, 0377, 0378, 0380, 

0383,  0461 , 0566,  0570, 0572, 

0667,  0668,  0670,  0837,  0926, 

0928 

dynamic  stresses,  0571 

equipment,  see  offshore  equipment 

erosion  control,  0750 

explosive  cutting,  0667 

Gulf  of  Mexico,  0060,  0181, 0289,  0746 

hydrodynamics,  0289 

Louisiana,  0060,  0181 

navigation,  0055 

North  Sea,  0055,  01 14,  0147,  0178, 
0288,  0374,  0377,  0378,  0383, 

0461, 0566,  0570,  0667,  0749, 
0750,0927,0928, 1045, 1051 
oceanography,  0062 
pipe  abandoning,  0465 
research,  0668 
risers,  0837,  1 120 
rock, 0847 
safety,  0289 
soil  mechanics,  0289 
surf  zones,  0461, 0848 
surveying,  0062 

tie-ins,  0174,  0374,  0566,  0750,  0837 
unburied,  0289 
wave  effects,  0464,  0465 
offshore  equipment,  0668 
anchoring,  0463 

barges,  0053,  0055,  0057,  0059,  0178, 
0180, 0288, 0289,  0364, 0374, 
0377, 0378, 0461, 0463, 0465, 
0570, 0670, 081 7,  0837,  0846, 
0848, 0926, 0927, 0928, 1045 
inspection,  0846 
piledrivers,  0837 
pipe  burying,  see  trenching 
positioning  systen.s,  0846 
route  surveying,  0570 
submarines,  0181, 0364,  0374,  0461, 
0570,  0846 

trenching,  0056,  0178,  0364,  0374, 
0380,  0383, 0570, 0847, 0848, 
0927, 1045 

undervrater  habitat,  0288,  0364,  0374 
plowing-in,  0372 
swampy  areas,  0569,  0573,  0747 
Texas,  0382,  0934 

world,  0061, 0177,  0384,  0385,  0386 
Pipeline  Design 

Arctic,  see  Pipeline  Construction 
Canada,  0182 
capsule  pipelines,  1049 
carbon  dioxide  lines,  0671 
computer,  0182,  1050 
flow  calculations,  0293,  0449,  0467,  0706, 
0825,0930,  1146 
gas  hydrates,  1049 
offshore,  0062,  0467 
optimization,  0925,  1147 
two-phase  flow,  0291, 0672 

Pipeline  Maintenance 
aerial  patrol,  0849,  0931 
blowdown,  see  gas  venting 
cathodic  protection,  see  Cathodic 
Protection 

corrosion  control,  see  Corrosion 
Control 

effect  of  compression  temperature,  1053 
external  cleaning,  0934 
foot  patrol,  0849 


1 

gas  venting,  0052 
internal  corrosion,  0849 
internal  sealing,  0850 
internal  upgrading,  1057 
offshore,  0288,  0750,  0851,  1051 
pigging,  0470,  1055 
record  systems,  0294 
repair,  0288 
standards,  0469,  1056 

Pipeline  Operation 

communication  systems,  0064,  0065, 
0175,0184,0673, 1060, 1070 
computer  control,  0168,  0575,  1058, 

1060,  1 148 
cost  reduction,  0925 
custody  transfer,  1070 
deliverability,  0561 
flow  calculations,  see  Pipeline 
Design 
Iran,  0175 
noise  control,  097 1 
operational  sphering,  see  Pipeline 
Maintenance  -  pigging 
pressure  regulation,  0294,  P-0389,  0932, 

0971 

pulsation  control,  1059 
supervisory  control,  see  computer 
control 

telecommunications,  see  communication 
systems 

telemetry,  see  communication  systems 

Pipeline  Safety 

accident  reports,  0752 

effect  of  a-c  lines,  0474 

external  damage,  0294,  0295,  0297, 

0752,  0851 

faUures,  0066,  0067,  0068,  0295,  0296, 

0297, 0650, 0674,  0752 
fires,  1071 

hydrogen  stress  cracking,  0297 

internal  damage,  0390 

offshore,  0181,  0297,  0650,  0846,  0851 

pressure  reversals,  0296,  0674 

record  systems,  0295,  0297 

reporting,  0295,  0472,  0851 

standards,  0290,  0294,  0295,  0297,  0390, 

0469, 0472,  0752 

stress-corrosion  cracking,  0297,  0390 
system  analysis,  0471 
toxk  materials,  0297 
training,  0295 

Pipeline  Testing 
hydrostatic,  0175,  0296,  0674 
offshore,  0181 
X-ray,  0374 

Pipeline  Welding 
automatic,  0060,  0374,  0459 
explosive,  0372 
in-service,  0493 
inspection,  0290,  0374,  0461 
large-diameter,  0459 
offshore,  0288,  0374,  0750 
repairs,  0290 
survey,  0171 
X-60  pipe,  0671 

Poland 

gas  processing,  0265,  0268 
helium,  0265,  0268 

Power  Generation 
air  pollution  control,  see  Air 
Pollution  Control 
capital  costs,  0520,  1131 
combined  cycle,  see  turbines 
combined  with  LNG  regasification,  see 
LNG  cold  use 

cost  equivalent,  0520,  0796 
efficiency,  1131 

energy  conservation,  0408,  0436,  0876 
from  coal,  0408,  0416,  0536,  0520,  0645, 

1096 

from  coal  gasification,  0142,  0143,  0257, 

1005,  1112 
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from  coal  liquefaction,  0243 

from  garbage,  0032 

from  methanol,  0698 

from  natural  gas,  0001,  0221,  0416,  0595, 

0596 

from  ocean  thermal  gradient,  see 
Energy  —  ocean  thermal 
from  oU,  0221,  0408,  0416 
from  oil  gasification,  0257 
gas  processing,  0879 
heat  recovery,  0595 
LNG  cold  use,  0501, 0581 
MHD,  1095 
mobile  sets,  05  1 1 
nuclear,  see  Energy  —  nuclear 
ocean  thermal,  see  Energy 
offshore,  0102,  0829,  0837,  0918 
onsite,  0595 
oxygen  plants,  0352 
remote  areas,  0932 
safety,  0102 
supply-demand,  0520 

transmission  in  LNG-cooled  lines,  0213,  0501 
turbines,  0102,0581,0595,  0879,  1023,  1179 
aligning,  0883 

coal  gasification,  0142,  P-0351,  0536,  1 105, 
1112 

combined  cycle,  0142,  0143,  0257,  P-0351, 
0536, 0596, 0597,  1 105, 1 1 12,  1 176 
compact,  1 1 78 
emergency  load,  0598 
methanol,  0698 

offshore  platforms,  0102,  0829 
oil  pipelines,  0704 
on-line,  0932 
peak  load,  0876 
railcar-mounted,  051 1 
wastes  gasification,  0032 
wave-assisted,  0661 
water  requirements,  0645 

iVessure  Regulation,  see  Distribution 
Systems,  Pipeline  Operation 


i^ocessing 
capacity,  0736 

equipment,  0270,  0646,  091 1,  1019 
liquids  recovery,  0264,  0266,  P-0361 
0428,  0646,  0735, 0828, 0829, 
0837, 0909 
loss  calculation,  0428 
low -temperature 
design,  0146 

helium  recovery,  0265,  0268 
liquids  recovery,  0264,  0266,  P-0361, 
0828,  0829, 0837 
nitrogen  recovery,  0268 
upgrading,  see  Purification 
offshore,  see  plants 
plants 

Argentina,  0267,  0735 
Australia,  0552 
Austria,  0653 
California,  0270 
Canada,  0550,  0830 
computer  control,  0646,  0909 
corrosion  control,  0653,  1026 
costs,  0263,  0831 
design,  0146 

energy  conservation,  0266,  0453 

expansion,  0231 

Indonesia,  0452,  0829,  0910 

Louisiana,  0266 

Mexico,  0272 

mini,  0828 

offshore,  0452,  0829,  0837,  0910 
Oklahoma,  0002 
operation,  0146 

optimization,  0231,  0264,  0831 

Poland,  0265,  0268 

portable,  1020 

problems,  0266 

safety,  0266 

skid-mounted,  0830 

sour  gas,  0269 

state  listing,  0736 

tube  failure  control,  091 1 


Venezuela,  0264 
waste  water  treatment,  0269 
water  pollution  control,  0451 
world,  0551 
processes 

absorption,  0263,  0264,  1 122 
costs,  0263 

expander,  0146,  0263,  0266,  0270,  0830 

fractionation,  0268,  0909 

packed  column,  1019 

PhUlips,  P-0361 

refrigerated  absorption,  0264 

review,  0145 

thermodynamics,  see  Analytical 
Methods 

turboexpander,  0270,  0830 

ftoduction 
Arctic,  0364 
associated  gas,  0829 
Australia,  0523 
Canada,  0363, 0625 
capital  costs,  0331 
compressor  capacity,  0287 
Europe,  0160,  0553 
forecasts,  0662 
Indonesia,  0829 
Iran,  0740 
marginal  wells,  0560 
offshore 

Abu  Dhabi,  0647 
Arctic,  0008,  0364 
artificial  islands,  0008 
cathodic  protection,  1118 
Celtic  Sea,  0832 
centrifugal  separators,  0271 
communication  systems,  0647 
control  systems,  0543,  0647 
costs,  0120 
cost  reduction,  081  5 
deepwater,  0036,  0627,  0648,  0651, 
0738,0815,0835,0837,  1117, 

1119 

Ireland,  0832 
metering,  0737 
Netherlands,  0045 

North  Sea,  0037,  0045,  0048,  0543, 
0627, 0647,  0648,  0650,  065 1 , 
0738, 0817, 0833,  0834,  0838, 
1023, 1024, 1025, 1118, 1119 
piledriving,  0837 

platforms,  0037,  0271, 0441, 0627, 
0648,  0650,  0651,  0737,  0738, 
0814,  0815, 0817,  0832,  0833, 
0834, 0835, 0836,  0837,  0838, 
0846,  1025,  1118,  1119,  1120 
power  generation,  0037,  0829,  0837, 
0932,  1023,  1024,  1025 
repair  vessels,  08 1 7 
safety,  0441, 0554,  0650,  0833, 

0837, 0846 

seafloor  systems,  0036,  0045,  0048, 
0364,0554,0738,0815, 1117 
supply  ships,  0817,  0838 
prime  mover  selection,  0111 
U.S.,  0279,  0363,  0560,  0561,  0734 
world,  0279 

IVopane,  see  also  LP-Gas 
/air  mixture,  see  LP-Gas 
Canada,  1087 

combustion,  0212,  0319,  0975 
flames,  0319,  0329 
from  natural  gas,  0829 
Henry’s  constants,  0426 
K-values,  0428 
meters,  1 1 86 

mixture  with  hydrogen,  0427 
mixture  with  methane,  0426,  1 154 
phase  equilibria,  1154 
production,  0263,  0734,  0736 
refrigerant,  see  Liquefaction 
supply -demand,  see  LP-Gas 
thermodynamics,  0414,  0427 
underground  storage,  0893 
vaporizers,  1192 
viscosity,  0420 


Pumps 

agricultural,  P-1076 
drilling,  0526 
engine-driven,  P-1076 
gas  compression,  0923 
LP-gas,  1 192 
sizing,  1192 
stations,  0292 
turbine-driven,  0102, 0292 
vacuum,  0526 


Purification 

acid  gas  removal,  0039,  0272,  P-0274, 

0342,  P-0343,  0451 , 0453,  P-0455, 
P-0456,  0498,  0515,  P-0556,  P-0557, 
0671,0912, 1026, 1121, 1122 
air  removal,  0265 

carbon  dioxide  removal,  see  acid  gas 
removal.  Carbon  Dii>xide 
coal,  see  Coal,  Coal  Gasification, 

Coal  Liquefaction 
coke  oven  gas,  0362 
hydrogen,  0039 
low-Btu  gas,  0265 
low-pressure,  0450 
nitrogen  removal,  see  Nitrogen 
oxygen  removal,  1121 
plants,  see  Processing 
processes 

absorption,  P-0454 
activated  carbonate,  0265 
Allied  Chemical,  P-0274 
amine,  0039 
Aquaclaus,  0914 
Beavon,  0913 
Benfield,  1 122 
British  Gas  Corp.,  P-0273 
Carsol,  1 1 22 
Catacarb,  1 122 
catalyst  selection,  0149 
catalytic  oxidation,  0914 
CBA,  0914 

Chiyoda  Thoroughbred  101,0914 
Citrate,  0914 

Claus,  0038,  0041,  0149,  0150,  0653, 
0831, 0913, 0914 
Cleanair,  09 1 3 

cryogenic  upgrading,  0265,  0268 

Davy  Powergas,  0914 

DEA,  0269,  0450,  0653 

DEG,  0269 

EG, 0269 

Ferrox,  0362 

Fluor  Solvent,  0039 

Giammarco-Vetrocoke,  0362,  1122 

Girbotol,  02  72 

hot  potassium  carbonate,  0039 
IFP,  0914 
IGT,  P-0556 
Konox, 0362 

ME  A,  0269,  0450,  0454,  0498,  05 1 5 , 
0653, 1026,  1122 

molecular  sieves,  P-0273,  1027,  1121 
Perox,  0362 
Phillips,  P-0555 

review,  0145,  0831,  0913,  0914,  1122 

SCOT,  0913 

Selexol,  0040,  0912 

SFGD,  0914 

SheU,  see  SFGD 

Stretford,  0362,  0913 

Sulfoxide,  0914 

Sulfreen,  0914 

Takahax,  0362 

Texaco,  P-0455 

Townsend,  0914 

Trencor-M,  0041,  0913 

Union  Carbide,  1026 

UOP,  P-0557 

Wellman-Lord,  0914 

Westvaco,  0914 

SNG,  0040,  0342,  P-0343,  0362, 

1001, 1013 

sulfur  removal,  see  Sulfur 
synthesis  gas,  0039,  1026 
tail  gas,  0831,  0913,  0914 
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Ranges 

air  pollution  control,  see  Air 
Pollution  Control 

burners,  P-0410,  0S03,  0504,  P-0602, 
P-0799,  P-0800,  P-0801,  P-0977, 
0978 

Cool  Top,  0503 
efficiency,  0503 
energy  conservation,  0503 
flush-to-wall,  P-0978 
gas  vs.  electric,  0503,  0504 
pollutant  emissions,  see  Air  Pollution 
Control 

recreational  vehicles,  P-0602,  P-0799 
safety,  0503,  0701 
sales,  0504 

smooth  top,  P-0410.  0503,  P-0977 

Reactors 
thermal,  0610 

Reforming 
catalysts,  P-0733 
hydrocarbons  with  steam,  P-0733 
methane  with  steam,  0986 


Refrigerants 

concentration  control,  P-0322 

LNG,  see  LNG  Utilization  —  refrigeration 

nitrogen,  0501 

Refrigeration 
absorption,  P-0322 
booster-ejector  system,  1078 
condenser  cleaning,  0508 
energy  conservation,  0508,  1078 
food,  0501 

LNG,  see  Liquefaction 
LNG  cold,  see  LNG  Utilization  - 
refrigeration 


Reserves,  see  also  specific  country 
additions,  0159,  0561 
Alaska.  0363,  0718 
Atlantic  OCS,  1029 
interstate  pipelines,  0561 
North  Sea,  1025 
potential,  0156,  0159 
/production  ratio,  0279,  0561 
proved.  0159,  0279,  0363,  0657 
supply-demand,  0520 
•  1973,0561 

Europe,  0435 
FPC, 0561 

Oklahoma,  0001,  0002 
supply-demand  forecasts, 

1970-2000,  1138 
A.G.A.,  01 57,  0662,  0695 
FPC, 0662 

methodologies,  0164 
TERA,  0157 
supply  shortage 

allocation,  0001, 0521,  0662,  1033 
East  Coast,  0004 
effect  of  drilling,  1031 
effect  of  gas  price,  0001, 0157, 
0519,0662,0796,  1031,  1033, 
1096,  1129,  1133 
effect  on  economy,  0521, 0895 
effect  on  industrial  plants,  0902 
effect  on  LP-gas,  0734 
effect  on  oil  imports,  0520 
effect  on  petrochemical  industry, 
0695 

effect  on  pipeline  corrosion,  0063 
effect  on  transportation  industry, 
1125 

effect  on  utilities,  0202,  0122, 

1033 

end-use  control,  see  allocation 
evaluation,  0004,  0164 
Oklahoma,  0001 , 0002 
service  curtailment,  see  allocation 
supply  supplements 

Alaskan  gas,  0520,  0718,  0741,  0917, 
0997, 1 1 33 


Atlantic  drilling,  0004,  0020,  0520, 
0741, 1029 

capital  requirements,  0120,  0997, 

1133 

coalbed  degasification,  0457,  0656 
coal  gasification,  01  53,  0164,  0520, 
0531,  0662,  0741,  0902, 0917, 
1133 

coal  liquefaction,  1125,  1126,  1127 
deregulation,  0001,  0520,  0741,  0796, 
0894, 0895, 0997,  1096,  1129, 
1131, 1133 

drilling  increase,  0012,  0997,  1031, 
1033 

effect  on  environment,  01  55 
electricity  substitution,  0432 
gas  imports,  0164,  0662,  0741,  0917, 
1133 

gas  price  incentives,  0157,  0238, 

0239, 0519, 0662,  0796,  0997, 
1031, 1129 

hydraulic  fracturing,  0741,  0917, 

1033 

hydrogen,  0161,  1125 
LNG,  0520,  0614,  074 1 , 091 7 
LP-gas  reforming,  1 108 
marginal  wells,  0560 
methanol,  0698,  1125,  1126 
nuclear  stimulation,  0741 
oil  gasification,  0662,  0741,  0917, 
1133 

oil  shale,  0163 
oil  shale  gasification,  1033 
oil  shale  liquefaction,  1 125 
wastes  gasification,  0161,  0616 
world.  0159,  0279,  0657,  1 1 39 


Reservoir  Operation 
aquifers,  0188,  0841 
deliverability,  see  Well  Operation 
depleted  fields,  0188 
formation  evaluation,  0852 
friction  factors,  0654,  0839 
gas  flow,  0558,  0655,  0839 
gas  reinjection,  0042,  0151, 0658,  0671 
0840,  1028 

performance  evaluation,  0042,  0187, 
0275,  0278,  0841, 0935 
permeability,  0841,  0852 
porosity,  0842 

pressure  calculation,  see  Well  Operation 
pressure  evaluation,  0852 
pressure  profiles,  0654 
radial  gas  flow,  see  gas  flow 
recovery  calculation,  see  performance 
evaluation 

reserves  estimation,  see  Well  Operation 
salt  cavity,  0935 
storage,  0187 

Romania 
pipelines,  006 1 

Safety,  see  also  specific  system 
standards,  0701 


Saudi  Arabia 
LP-gas,  0226 
pipelines,  0061, 0385 

Seals 

gas  isolators,  0102 
Soils 

effect  on  LNG  spills,  0676 
effect  on  pipe  bending  stress,  0858 
friction,  0399 
mechanics,  0858 
thermal  properties,  0676 

South  Africa 
coal  gasification,  0903 
LNG,  1134 
methanol,  1 1 34 


Spain 

LNG,  P-0300,  0896 
pipelines,  0061, 0177,  0385 

Steel 

Arctic  use,  see  Pipeline  Construction 
carbon, 0183, 0316 
energy  absorption,  0669 
Mn-Mo-Cb,  0183,  0669 
nickel,  0072,  0078,  0669 
offshore  drilling,  see  Offshore 
Drilling  Equipment 
stress-corrosion  cracking,  0438 
yield  strength,  0669 

Stor^,  see  also  LNG  Storage, 
specific  product 

aboveground, 0069, 0070,  0185,  0578, 

1189 

compressor  capacity,  0287 
propane,  see  Propane 
underground 

aquifers.  0187,  0188,  0298,  0392, 

0753, 0775,  0841,  1068 
Atlantic  seaboard,  1068 
automation,  0756 
Canada,  0755 
capacity,  0755 

compressor  stations,  0755,  0923 
costs,  0331 
dense-phase,  P-0475 
depleted  fields,  0186,  0187,  0188, 

0933,  0934 

environmental  control,  0187,  0298 
•  France,  0935 
gas  migration,  0753 
hydrate  control,  0576 
Illinois,  0392,  0563,  0753 
mains,  0084 
maintenance,  1067 
Michigan,  0027 
mined  caverns,  0187,  1068 
monitoring,  0935 
nuclear-formed,  1068 
offshore,  1068 
operating  characteristics,  see 
Reservoir  Operation 
pipeline  construction,  0934 
pressure,  0188,  1124 
refrigerated,  P-0475 
reservoir  evaluation,  0852 
safety,  0187 

salt  caverns,  0027,  0187,  0576, 

0754, 0893, 0935,  1068 
state  listing,  0188 
sulfur  monitoring,  0984 
Texas,  0934 
U.S.,  0755 

West  Germany,  0186,  0576,  0754,  0933 
Sulfur 

analysis,  0984 

effect  on  appliance  corrosion,  0802 
from  coal  gasification,  see  Coal  Gasification 
from  LNG  feed,  see  L^G 
from  natural  gas,  0038 
from  tail  gas,  see  Air  Pollution 
Control  —  sulfur  plants 
plants,  0038 

Claus,  see  Purification  —  processes 
Sulfur  Oxides 

air  pollutants,  see  Air  Pollution 
Control 

Sweden 

hydrogen,  1185 
leak  detection,  1185 
LNG  tankers,  0853 
LP-gas,  0853,  1191 
pipelines,  0061, 0177,  0385 
turbines,  1176 

Switzerland 
burners,  0878 

LNG,  0516,  P-0681,  P-0970 
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LP-gas,  OS  16 

pipelines,  0061,  0177,  0385 
plastic  pipe,  0748 

Tar  Sands 
liquefaction,  0002 
reserves,  1139 

Thermal  Pollution 

supplemental  fuel  production,  1128 

Total  Energy  Systems 
apartment  complex,  0094 
Great  Britain,  0595 
hospitals,  0094 
industrial  plants,  0595 
office  buildings,  0094 
shopping  centers,  0094 

Transmission  Systems,  see  also 
specific  country 

Alaskan  Arctic  Gas  Pipeline  Co., 

1043 

Algonquin  Gas  Transmission  Co.,  0673 
capacity,  0561 

Columbia  Gulf  Transmission  Co.,  0460 
El  Paso  Alaska  Co.,  1044,  1 145 
El  Paso  Natural  Gas  Co.,  0050,  0166, 

0223,  0253,  0824,0925 
Exxon  Co.,  U.S.A.,  0293 
Houston  Pipe  Line  Co.,  0382,  0575 
listing,  0561,  1047 
Louisiana  Intrastate  Gas  Corp.,  0460 
MAPCO,  Inc.,  1032 

Michigan  Wisconsin  Pipe  Line  Co.,  0756 
mileage,  see  Pipeline  Construction 
Natural  Gas  Pipeline  Co.  of  America, 

0934, 1059 

Northwest  Pipeline  Co.,  0937 
Oasis  Pipe  Line  Co.,  0575 
Panhandle  Eastern  Pipe  Line  Co.,  0908 
Stingray  Pipeline  Co.,  0181, 0746,  0924 
Tennessee  Gas  Pipeline  Co.,  0466,  1060 
Texas  Eastern  Transmission  Corp.,  0470 
Texas  Gas  Transmission  Corp.,  0460 
Transcontinental  Gas  Pipe  Line  Corp., 

1058 

Transwestem  Pipeline  Co.,  0931 
TrinkUd 

exploration,  0630 
Tunisia 

pipelines,  0061,  0384 

Turbines 

abcraft,  0745 

air  pollution  control,  see 

Air  Pollution  Control 
aligning,  0883 
bearings,  0807 
coal  gasification,  0142 
combined  cycle,  0142,  0143,  0326,  P-0351, 
0481, 0596,0597,  1083,  1105, 

1112, 1176 
combustors,  1177 
compact,  0932,  1178 
compressor  drive,  see  compressor  stations, 
LNG  plants,  offshore  platforms 
compressor  stations,  0111,  0169,  0287, 
0292, 0369, 0745, 0746,  0826, 
0827,0886,0910,  1023, 1024, 
1025,  1028,  1083,  1181 
corrosion  control,  0884 
cost  reduction,  0883 
differential-pressure  drive,  see  on-line 
dual-fuel,  0077 

efficiency  increase,  0885,  1083,  1176 
gas  reinjection,  1028 
gears,  1 178 

heat  recovery,  0326,  0481, 0581, 0595, 
0746,  0826,  1083 
high-temperature,  0884,  1083 
industrial,  1179 
inspection,  0101 
installation,  0883 
large-capacity,  0326 


LNG  plants,  0079,  0481 , 0581 , 0854 
LNG  regasification,  0581 
LNG  tankers,  0072,  0077,  0078 
low-cost,  0103 

maintenance,  0101, 0102,  0223,  0369, 
0807,  0875,  0884,  0885 
meters,  see  Meters 
methanol,  1126,  1127 
offshore  platforms,  0102,  0746,  0910, 
1023, 1024,  1025 
on-line,  0932 

performance,  see  efficiency  increase 
power  generation,  0032,  0102,  0142,  0222, 
0257,  0326,  P-0351, 051 1,  0581, 
0595,  0596,  0597,  0598,  0661, 
0698, 0704, 0896,  0879,  0883, 
0932,  1023,  0124,  1025,  1112, 
1176, 1178, 1179 
pumping  stations,  0102,  0292 
railcar-mounted,  051 1 
regenerative  cycle,  see  heat  recovery 
safety,  0102 
small-capacity,  0103 
start  systems,  0222 
steam,  0072,  0078,  0481 
total  energy  systems,  0595 
two-shaft,  1181 
vibration  control,  0292,  0875 
wastes  gasification,  0133 

Turkey 

pipelines,  0177 
Uruguay 

exploration,  0630 
U.S.S.R. 

coal  gasification,  0534 
compressor  stations,  0169 
corrosion  control,  0743 
drilling,  0819 

energy  supply-demand,  1135 

exploration,  0819 

gas  exports,  0043,  0376 

gas  fields,  0659 

gas  hydrates,  1049 

gas  processing,  0551 

gas  production,  1135 

gas  reserves,  0657,  1 135 

LNG  exports,  0721 

oU,  1 1 38 

pipelines,  0061, 0177,  0179,  0286, 

0459,  0659, 0825,  1049, 

1159 

well  completion,  0743 
Valves 

actuator  power  generation,  0932 

Arctic  pipelines,  0381,  1040 

ball,  0393 

corrosion,  0802 

cryogenic  service,  0393 

gate,  0711 

globe,  0391 

heaters,  0802 

noise  control,  0971 

relief,  see  safety 

safety,  P-0311,0391,0837,  1116,  1142 

slide-gate,  039 1 

SNG  plants,  0711 

standards,  1142 

stopper,  P-0314 

testing,  0837,  1 142 

wells,  1116 

Venezuela 

compressor  stations,  0649,  1028 

drilling,  0630 

gas  processing,  0264 

gas  reinjection,  1028 

power  generation,  0879 

production  systems,  0649 


Ventilation 
chimneys,  see  flues 
efficiency,  0859 


energy  conservation,  0412,  0859 
flues,  0096,  0859 
residential,  0859 
sports  arenas,  0869 

Wastes  Gasification 

agricultural  products,  0161,  P-0346, 

0559,  0616,0915 
capital  costs,  0616 
industrial  wastes,  P-0346 
municipal  wastes,  0032,  0133,  0161,  P-0346, 
P-0447,0915,  1136 
processes 

anaerobic  digestion,  0141,  0161 
costs,  0161 
fixed-bed,  0133 
hydrogasifkation,  0161 
NRG  Nu-Fuel  Co.,  1136 
Occidental,  P-0346 
pyrolysis,  P-0447 
sewage,  0141 


Wastes  Liquefaction 
agricultural  products,  0559 

Water  Heaters 
combination,  0220 
heat  transfer,  0797 
safety,  0701 

Water  Heating 
apartments,  0859 
control,  0980 
energy  conservation,  0859 
industrial,  0595 
residential,  0220,  0980 
solar,  0220 


Water  Pollution  Control 
coal  gasifkation,  0130,  0137,  0631, 
0634, 1013 
drilling,  0020 

effect  of  energy  development,  0155 
gas  processing,  0269,  0451 
measurement,  1128 


Weldiiy 

alternative  fuels,  1190 
consumables,  0836 
offshore  platforms,  0836 
pipelines,  see  Pipebne  Welding 

Well  Completion 

Arctic,  0046,  0047,  0364,  0365,  0920, 
1141 

buckling  control,  0664 
Canada,  0845 

casing,  0007,  0009,  0047,  0165,  0233, 
0234,  0283,  0284,  0332,  0333, 
0365,  0366,  0458,  0618,  0621, 
0626,  0629,  0663,  0664, 0744, 
0899, 0920,  0995,  1035,  1 141 
cementing,  0165,  0284,  0564,  0618,  0623, 
1140 

Christmas  trees,  0045,  0048 
corrosion  control,  see  Well  Operation 
cost  reduction,  0618,  0845 
deep  weUs,  0007,  0044,  0165,  0282,  0283, 
0284,  0458,  0522,  0626,  0663, 
0744 

directional  wells,  0366,  0564 
dual,  0282 

effect  on  production  rate,  0049 
fluids,  1034 
fluid  flow,  0623 

formation  testing,  see  Well  Operation 
high-pressure  wells,  0458,  0626,  0663 
hot  wells,  0744 
liners,  see  casing 

offshore,  0045,  0048,  0364,  1 1 17,  1 140 
perforation,  0458,  0663 
permafrost,  see  Arctic 
recompletions,  see  WeO  Stimulation 
sour  gas,  0663,  0743 
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tubing,  045  8,  0626,  0663 
U.S.S.R.,0743 


Well  Operation 
Arctic,  0920 

corrosion  control,  0532,  0626,  0663, 

0665, 0743, 1035, 1067 
deliverability,  1 1 24 
formation  testing,  0044 
hot  wells,  0626 
logging,  1035 
maintenance,  0367 
permafrost,  see  Arctic 
pressure  calculation,  0151,  0654,  0839, 

1 124 

production  increase,  0844 
productivity  evaluation,  0049,  0275,  0841, 
0983 

reserves  estimation,  0277,  0278,  0655, 

1123 

sand  control,  0367,  0844,  0922 
sour  gas,  0532,  0626,  0907 
sulfur  monitoring,  0984 
testing,  0841,  0844,  0983 
valves,  1116,  1142 

Well  Production,  see  Well  Operation 

Well  Stimulation 
acid,  0845,  0921,  1 143 
deep  wells,  0744 
effect  on  environment,  0155 
evaluation,  0845 
fluids,  0744,  0845,  0921,  0922 
formation  damage  control,  0845,  0899,  0921, 
0922 

hot  wells,  0744 

hydraulic,  0050,  01  55,  0166,  0167,  0565, 
0744,  0921,  1036 


low-pressure  wells,  0922 
multiple  zones,  0565 
multistage,  0167 
nuclear,  0166 

oil  wells,  see  Oil  —  secondary  recovery 
recompletions,  0085 

workovers,  0085,  0334,  0841,  0922,  0998, 
1034 


West  Germany 

air  pollution  control,  0030 

analytical  methods,  0089,  0118 

appliances,  0095 

boilers,  0797 

burners,  0802 

coal  gasification,  0030,  0125,  0134, 

0137,  0243,  0347,  0353,  F-0638, 
0642, 0731 

coal  liquefaction,  0243 
coalification,  0660 
coking  plants,  0137 
computers,  0088 
corrosion,  0802 

distribution  systems,  0186,  0858 
drilling,  01 14,  0120 
energy  conservation,  P-0770 
exploration,  01 18,  0120 
furnaces,  0088,  0089,  0510,  0693,  0702, 
0703,  0805,  0806 
gas  fields,  0186 
gasholders,  0578 

gas  imports,  0230,  0553,  0614,  0615 

gas  industry,  0230,  0614,  0615 

gas  organ,  0095 

gas  processing,  0145,  0551 

gas  production,  0553 

gas  purification,  0145,  0914 

gas  reserves,  0916 

gas  terminals,  0037,  0461 


geology,  0660 

heat  exchangers,  0797 

heat  processing,  0088,  0702,  0703,  0806 

heat  transfer,  0693,  0797 

heaters,  0802 

hydrate  control,  0576 

hydrogen,  0028 

leak  control,  0951 

liquefaction,  0145,  P-0770 

LNG  boUoff,  P-0770,  P-0939 

LNG  imports,  0230 

LNG  safety,  1158 

LNG  storage,  P-1061,  P-0939 

LNG  tanks,  P-031 1,  0578 

LNG  tankers,  0196,  0477,  0587,  P-0770 

LNG  terminals,  0896 

LNG  transfer,  P-0195 

LP-gas,  0809,  1191 

methane  formation,  0660 

natural  gas  transport  by  airship,  P-0368 

nuclear  energy,  0028,  0030 

oil,  0120 

oil  gasification,  0028,  P-064 1 
oxygen,  0731 
peakshaving,  0186 
pipe,  0858 

pipelines,  0061, 0177,  0286,  0384, 
0385,  0461 

power  generation,  0596 
safety,  0858 

transmission  systems,  0802 
turbines,  0596 

underground  storage,  0186,  0576,  0754, 
0933 

valves,  039 1 , 0802 

water  heaters,  0797 

water  pollution  control,  0137 

Yugoslavia 

gas  processing,  0551 

pipelines,  0061,  0177,  0384 
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